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13 Steroids

13.1 Common steroids

13.1.1 Androstane-type steroids

Table 13-1-1: Compounds, MFs, and test solvents of androstane-type steroids 13-1-1 and 13-1-2.

No. Compounds MFs Test solvents  Refer-
ences

13-1-1 6a-hydroxyandrosta-1,4-diene-3,17-dione Ci9H,,05  CDClg [1]

13-1-2  2a,3a-dihydroxyandrostan-16-one-23,19-hemiketal C;9H,50, CsDsN [2]

18
o, oy [ =0
L)
HO™

13-1-2

Table 13-1-2: 'H NMR spectroscopic data of androstane-type steroids 13-1-1 and 13-1-2.

H 1311 13-1-2 H 1311 13-1-2
1 6.99d(10.0) @2.40d(10.8) 11 1.65m B1.35
B 2.30d(10.4) 1.83m
2 6.48dd(1.9, 10.3) 12 1,26m, 1.85m 1.60
3 4.38m 14  1.29m 1.27
4 6.22t(1.8) @2.01 15  1.59m, 1.96m @2.15dd(7.6,
18.0)
B1.85 B1.83
5 1.30 16  2.07dd(10.0, 19.0)
2.45dd(9.0,19.0)
6  4.49ddd(1.7,5.5,11.7) a1.55 17 @1.92d(16.8)
B 1.20 B 2.06d(16.8)
7 1.10m a1.28 18  0.91s 0.665
2.33ddd(3.7,5.5,12.0) B 1.43
8 1.85m 0.85 19  1.21s 4.10d(8.0),
3.89d(8.0)
9  1.07m 1.18

https://doi.org/10.1515/9783110631616-013
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2 =— 13 Steroids

13.1.2 Pregnane-type steroids

Table 13-1-3: Compounds, MFs, and test solvents of pregnane-type steroids 13-1-3~13-1-25.

No. Compounds MFs Test Refer-
solvents ences
13-1-3  vladimuliecin A Cy5H3g0¢ CDCl5 [3]
13-1-4  vladimuliecin B Cy3H3605 CDCl, [3]
13-1-5  (3R,5R,6R,85,9R,10R,13R,14R,175,20R)-3,5-cyclo-  C;1H3,0, CDCl3 [3]
pregnane-6,8,14,20-tetraol
13-1-6  pregna-5,14-dienolone-3-O-sulfate Cy1H3905S  CD30D [4]
13-1-7  allo-pregna-5,14-dienolone-3-O-sulfate Cy1H3905S  CD30D [4]
13-1-8  14B-hydroxypregn-5-enolone-3-0-sulfate C,1H3,04S  CD30D [4]
13-1-9  stizophyllin Cy1Hpg04 CDCl, [5]
13-1-10 terresterone A Cy1Hy604 CDCl3 [5]
13-1-11 terresterone B Cy1Hy605 CDCl3 [5]
13-1-12 pregna-5,20-diene-3a,7a-diol 3a-acetate Cy3H3,05 CDCl3 [6]
13-1-13 pregna-5,20-diene-3p,7a-diol 7a-acetate Cy3H3,05 CDCl3 [6]
13-1-14 pregna-5,20-dien-3-ol Cy1H3,0 CDCl3 [6]
13-1-15 pregna-5,20-diene-3a,7a,11a-triol-3a-acetate Cp3H3,0,P  cpcly [6]
13-1-16 pregna-5,20-diene-3a,7a,11a-triol-3a,7a-diacetate  C5H360,L  CDCly [6]
13-1-17 pregna-5,20-diene-3a,7a,19-triol-3a,19-diacetate Cy5H3605 CDCl3 [6]
13-1-18 pregna-5,20-diene-3a,7a,11a,19-tetrol-3a,7a,19- C,7H350;, CDCl3 [6]
triacetate
13-1-19 (E)-aglawone C,1H3,0, CDCl5 [71
13-1-20 aglatomin A Cy,H3605 CDCl3 [8]
13-1-21 aglatomin B CyyH3,0,4 CDCl3 [8]
13-1-22 16-B-acetyloxy-pregn-4-17(20)-trans-dien-3-one Cy3H3,05 CDCl3 [9]
13-1-23  3-q-acetyloxy-5-a-pregn-17(20)-cis-en-16-one Cy3H3,05 CDCl4 [9]
13-1-24 3-a-acetyloxy-5-a-pregnan-16-one Cy3H3405 CDCl4 [9]
13-1-25 20S-acetyloxy-4-pregnene-3,16-dione Cy3H3,0,4 CDCl5 [9]

DThe molecular formula in the main body was uncorrect, while that in the experimental section was
right.

R!' R2 \—O

13-1-3 Ac Ac \

13-1-4 H Ac “Q 13-1-6 17H-a

1315 H H ‘@ 13-1-7 17H-p8
HO3SO
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13-1-23

13-112 H
13-1-13 OH
13-1-14 OH
13-1-15 H
13-116 H
13117 H
13-1-18 H

AcO™

ﬁ

13-1-24 (0]

13-1-25

Table 13-1-4: 'H NMR spectroscopic data of pregnane-type steroids 13-1-3~13-1-7.

13.1 Common steroids = 3

13-1-3 13-1-4 13-1-5 13-1-6 13-1-7
0.94 ddd 0.92ddd 0.90ddd 1.97 brddd 1.90 brdddd
(13.8,7.8,3.6) (12.0, 8.0, 3.6) (12.8,7.6,3.6) (13.6, 3.7, (13.6, 3.7,
3.6) 3.6, <0.5)
0.92ddd 0.86ddd 0.93ddd 1.13 ddd 1.08 ddd
(13.8,6.0,5.4) (12.0, 6.0, 4.8) (12.8, 5.6, 4.0) (13.6,13.5, (13.6, 13.5,
3.7) 3.7)
1.62dm(7.8) 1.62dm(8.0) 1.62dm(7.6) 2.08 dddd 2.05ddddd
(13.0, 3.7, (13.0, 4.8,
3.6, 2.6) 3.7, 3.6, 2.6)
1.67 dddd 1.63 dddd
(13.5,13.0, (13.5, 13.0,
11.6, 3.6) 11.6, 3.6)
1.20dddd 1.11ddt 1.08 ddt 4.16dddd/tt  4.15dddd/tt
(7.8, 4.8, 4.2, 3.6) (8.0, 4.8, 4.0) (8.0, 4.8, 4.0) (11.6,11.6, (11.6, 11.6,
4.8, 4.8) 4.8, 4.8)
0.59t(4.8) 0.44dd(8.0, 4.8) 0.46 dd(8.0, 4.8) 2.56 ddd 2.55ddd
0.64dd(7.8, 4.8) 0.65t(4.8) 0.641(4.8) (13.3, 4.8, (13.3, 4.8,
2.6) 2.6)
2.36ddddd 2.35ddddd
(13.3,11.6, (13.3,11.6,
2.8,2.5,2.1) 2.8, ca.2,
ca.2)
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4 =— 13 Steroids

Table 13-1-4 (continued)

H 13-1-3 13-1-4 13-1-5 13-1-6 13-1-7

6 4.821(3.0) 3.50brs 3.46brs 5.45 brddd 5.45 brddd
(4.6,2.8, (4.6,2.8,
2.3, <0.5) 2.7,<0.5)

7 2.50dd(15.0,3.0) 2.34dd(14.4,3.0) 2.34dd(14.4,2.8) 2.22dddd 2.18 dddd

1.68dd(15.0,3.0) 1.52dd(14.4,3.2) 1.53dd(14.4,3.2) (16.9,5.5, (16.9, 5.5,
4.6,2.1) 4.6,2.1)
ca.2.10 ca.2.10

8 ca.2.10 ca.2.10

9 1.30m 1.29m 1.30m 1.03 ddd 0.94ddd
(12.2,11.6, (12.2,11.6,
3.7) 3.7)

11 1.31m 1.33m 1.32m 1.72dddd ca.1.71
(12.2,6.1, ca.1.62
3.7,1.5)
ca.1.62

12 1.32m 1.33m 1.33m ca.2.21 ca.2.21

1.69m 1.68m 1.68m ca.1.55 1.23 ddd
(17.1,12.3,
7.2)

15 1.56dm(10.2) 1.60dm(10.2) 1.64dm(10.0) 5.21 brddd 5.17 ddd
(2.3,2.2, (2.3,2.3,
1.8, <0.5) 2.2)

16 1.80m 1.80m 1.78m a2.18 2.38 dddd
B 2.72dddd (16.6, 8.8,
(16.0,10.1, 3.6,2.2)
4.3,1.8)

2.64dddd
(16.6, 5.4,
2.5,2.3)

17 1.83dm(9.0) 1.74dm(9.2) 1.78dm(9.0) 3.01brdd/m 3.15dd(8.8,
(10.1, 8.2, 5.4)
<0.5)

18 1.15s 1.18s 1.38s 0.86s 1.35s

19 1.12s 1.17s 1.19s 1.05brs 1.07 brs

20 4.97 dq(9.0, 6.0) 4.97dq(9.2, 6.4) 3.87dq(9.0, 6.0)

21 1.16d(6.0) 1.16d(7.2) 1.26 d(6.4) 2.16s 2.16s

OAc  2.095s(6-0Ac) 2.005(20-0Ac)

2.015(20-0Ac)

EBSCChost -
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13.1 Common steroids =—— 5

Table 13-1-5: 'H NMR spectroscopic data of pregnane-type steroids 13-1-8~13-1-11.

H

13-1-8

13-1-9

13-1-10

13-1-11

11

12
14

15

16

17
18
19
21

1.92 brddd(13.7, 3.7,
3.6, <0.5)
1.14ddd(13.7, 13.5,
3.7)

2.08 ddddd(13.0, 4.8,
3.7,3.6, 2.6)
1.64dddd(13.5, 13.0,
11.6, 3.6)

4.15 dddd/tt(11.6,
11.6, 4.8, 4.8)
2.55ddd(13.0, 4.8,
2.3)
2.35ddddd(13.0,
11.6, 2.8, 2.5,2.1)
5.43 brddd(4.6, 2.8,
2.3,<0.5)

2.25,1.85
1.71ddd(11.5, 10.8,
5.5)

1.22ddd(12.2, 11.5,
4.7)

ca.1.55

ca.1.46

ca.1.55, ca. 1.46

2.13ddd(13.2, 10.6,
9.0)

1.74ddd(13.2, 10.6,
2.3)
2.03dddd(13.0, 10.6,
10.6, 9.4)
ca.1.88dddd(13.0,
9.0, 4.6, 2.3)

2.97 dd(9.4, 4.6)
0.98s

1.03brs

2.25s

a2.07dd(13, 4)
B1.36dd(12, 13)
a3.59ddd(12, 8,
4)

B4.06m

5.24brs

o2.47m

B 2.99brd(18)
5.35m

a2.31m

a2.03m

B 1.59ddd(13, 12,
10)

a 3.89dd(10, 5)
a2.20m

a2.37m

B2.52m

7.00brs

0.79s
1.08s
2.38s

a1.93dd(13.7, 3.8)
B1.39dd(12.6,13.7)
a 3.56 ddd(3.8, 8.0,

12.6)

B 4.07 ddd(1.6, 3.6,
8,0)
5.30(1.6)

o 2.61brdd(6, 18)
B3.10brd(18)
5.51m

a2.71m
a2.43dd(11.5,5.2)
B 2.75t(11.5)

o 2.50 brdd(11.5,

1.6)
o2.47m

6.64brs

1.24s
1.19s
2.34s

B 3.45d(10.4)

a 3.58dd(7.0,
10.4)
B4.10m

5.26 brs

a2.54brdd(4.1,
18.8)
B3.0brd(18.8)
5.53m

a2.82m
a2.98dd(13.7,
5.2)

B2.75t(13.7)

a 2.40~2.48 m (ov)

a 2.40~2.48 m (ov)

6.64brs

1.22s
1.32s
2.32s

EBSCChost -
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6 —— 13 Steroids

Table 13-1-6: 'H NMR spectroscopic data of pregnane-type steroids 13-1-12~13-1-16.

H 13-1-12 13-1-13 13-1-14 13-1-15 13-1-16

1 1.68m, 1.45m 1.80m, 1.57 m 1.85m,1.50m 2.42m,1.57m 2.35m, 1.58 m

2 1.80m 1.85m, 1.52m 1.85m,1.50m 1.80m 1.75m

3 5.05m 3.55m 3.55m 5.05m 4.95m

4 2.55dd(15.3,1.5) 2.30m 2.30m 2.57dd(15.1,1.6) 2.50dd
2.25dd(15.3, 1.5) 2.27dd(15.1,1.6) 2.25dd

6 5.55dd(5.55,1.8) 5.55dd(5.2,1.6) 5.35m 5.60m 5.6dd

7 3.84brs 5.0m 2.0m,1.55m 3.8brs 4.92m

8 1.50m 1.13m 1.10m 1.45m 1.65m

9 1.35m 1.37m 0.97m 2.02m 2.0m

11 1.60m, 1.45m 1.60m, 1.45m 1.55m, 1.45m 4.1brs 4.10brs

12 1.72m,1.1m 1.85m, 1.70m 1.73m,1.10m 1.57m,1.1m 1.43m, 1.15m

14 1.50m 1.35m 1.03m 1.45m 1.58m

15 1.85m, 1.25m 1.57m,1.20m 1.73m,1.23m 1.85m,1.23m 1.85m,1.62m

16 1.60m 1.80m 1.55m 1.9m,1.60m 1.62m,1.20m

17 2.03m 2.01m 2.0m 2.06 m 2.10m

18 0.60s 0.60s 0.6s 0.65s 0.60s

19 1.00s 1.00s 1.0s 1.25s 1.17s

20 5.77m 5.75m 5.75m 5.75m 5.73m

21 5.0m 5.0m 5.0m 5.0m 5.0m

OAc 2.0s 2.0s 2.05 2.06s5,1.95s

Table 13-1-7: 'H NMR spectroscopic data of pregnane-type steroids 13-1-17~13-1-20.

H 13-1-17 13-1-18 13-1-19 13-1-20

1 1.50m, 1.90 m 2.56m, 1.60m 1.45m,0.98 m a1.25m,B1.75m

2 1.80m, 1.70m 1.70m 1.23m, 1.09m 3.28ddd(11, 3, 3)

3 5.07m 5.03m 4.061(2.6) 4.13brs

4 2.30d(15.4), 2.30d(15.0), 1.05m, 1.25m a1.65m,81.40m

2.60d(15.2) 2.60d(14.9)

5 1.65m 0.97m

6 5.80m, 5.00 m 5.85d(4.4) 1.21m, 1.04m a1.91m,B1.32m

7 3.80brs 4.95m 1.44(obsc), 1.02m a1.57m,B1.65m

8 1.85m 1.80m 1.56m 1.45m

9 1.42m 1.87m 0.91m 1.60m

11 1.67m,1.50m 4.13brs 1.70m, 1.45m a1.65m,B1.35m

12 1.10m, 1.75m 2.0m, 1.18m 1.40(obsc), 1.25m a1.15m,B1.35m

14 1.45m 1.63m 1.42m 1.42m

15 1.27m,1.87m 1.20m, 1.60m 1.96 dd(14.5, 17.0) «a2.20dd(7, 18)

2.20dd(7.4, 17.0) B1.70m

16 1.90m, 1.60m 1.85m, 1.63 m

17 2.0m 2.10m 1.65m

18 0.65s 0.65s 1.01s 0.68s
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13.1 Common steroids = 7

Table 13-1-7 (continued)

H 13-1-17 13-1-18 13-1-19 13-1-20
19 4.55d(11.9) 4.85dd(11.9) 0.83s 0.82s
3.95d(11.9) 4.22dd(11.9)
20 5.75m 5.75m 6.49q(7.5) 1.25m, 1.60m
21 5.00m 5.00m 1.85d(7.5) 1.02t(7.0)
OAc 2.10s(6H) 2.05s,2.025,
1.95s

OMe 3.38s
Table 13-1-8: 'H NMR spectroscopic data of pregnane-type steroids 13-1-21~13-1-25.
H 13-1-21 13-1-22 13-1-23 13-1-24 13-1-25
1 al.75m,$1.20m 1.7m,2.00m 1.23m,1.5m 1.23m,1.50m 1.72m, 2.00m
2 3.28ddd(11, 3, 3) 2.32m 1.60m, 1.72m 1.64m,1.71m 2.4m
3 4.11brs 5.01 quin 5.00 quin
4 al.63m,B1.40m 5.73d(1.7) 1.5m 1.48m,1.56m 5.07s
5 0.86m 1.5m 1.47
6 al.67m,1.40m 2.24m,2.24m 1.22m 1.20m 2.34dd, 2.40m
7 a1.07m,1.58m 1.01m,1.83m 1.63m 1.63m,1.60m 1.1m,1.8m
8 1.25m 1.60m 1.5m 1.52m 1.71m
9 1.58m 0.92m 0.90m 0.92m 1.1m
11 al1l.67m,1.20m 1.5m,1.62m 1.31m,1.7m 1.32m,1.63m 1.67m
12 a1.08m,51.37m 1.20m,1.83m 1.34m,1.9m 1.34m,1.89m 1.4m,2.00m
14 1.40m 0.90m 1.4m 1.44m 1.41m
15 a2.75dd(6, 10) 1.26 m 2.21m 1.73m 2.00m

B2.08dd(11, 18) 2.40m 2.20m 2.20m
16 5.601(7.3)
17 4.32d(6) 1.64m 2.0m
18 0.83s 0.94s 0.83s 0.67 s 0.81m
19 0.77s 1.2s 1.00s 0.81s 1.2s
20  5.78ddd(6,10,16) 5.32dq(1.6,7.6) 6.58q(7.3) 1.22m,1.63m 5.10q(6.1)
21 5.30d(10) 1.6 d(7.6) 1.83d 1.00t(7.3) 1.33d

5.37 d(16)
OAc 2.03s 2.03s 2.03s 2.0s
OMe 3.37s5®

@Typographic error exists in the original literature, uncorrectly printing the data of OMe (3.37) in the
13C NMR column.
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8 = 13 Steroids

13.1.3 Cardica glycosides

13.1.3.1 Furanone-type cardica glycosides

Table 13-1-9: Compounds, MFs, and test solvents of furanone-type cardica glycosides 13-1-26 and

13-1-27.
No. Compounds MFs Test solvents References
13-1-26 6'-hydroxycalactin Cy9H4001¢ CD;0D [10]
13-1-27 6'-hydroxy-16a-acetoxycalactin C31H4045 CD;0D [10]
o
0
21
OH OHC
4' o
HO 6 Y 13-1-26 R=H
S COTR O Y 13127 R=OAc
Table 13-1-10: 'H NMR spectroscopic data of furanone-type cardica glycosides 13-1-26 and 13-1-27.
H 13-1-26 13-1-27 H 13-1-26 13-1-27
1 2.41dd(12.5, 4.8) 2.49(12.5, 4.4) 16 2.19m 5.92dt(8.0, 4.0)
1.131(12.5) 1.19(12.5) 1.90m
2 3.89m 3.89m 17 2.86dd(5.7, 3.1) 2.74d(4.0)
3 4.03m 4.02dt(10.9, 4.4) 18 0.85s 0.83s
4 1.67m, 1.42m 1.66m, 1.40m 19 10.07 s 10.07 s
5 1.59m 1.59m 21 5.05dd(18.2, 1.6) 4.98 brd(1.5)
4.94dd(18.2, 1.6)
6 2.27m 2.25m, 1.68m 22 5.981(1.6) 5.98 brd(1.5)
7 2.05m,2.27 m 2.06m 1 4.75s 4.50s
8 1.62m 1.62m 3’ 3.611(2.0) 3.611(2.0)
9 1.46m 1.51m 4 1.85m, 1.65m 1.66m
11 1.73m,1.31m 1.80m, 1.33m 5 3.70m 3.65m
12 1.53m,1.48m 1.67m 6' 3.60m 3.61m
15 2.12m,1.72m 2.24d(8.0) OAc 2.06s
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13.1.3.2 Pyranone-type cardica glycosides

Table 13-1-11: Compounds, MFs, and test solvents of pyranone-type cardica glycosides 13-1-28~13-1-
40.

No. Compounds MFs Test Refer-
solvents ences
13-1-28 11a,19-dihydroxytelocinobufagin-3-(12- C3¢H5609 CD50D [11]
hydroxydodecanoic acid) ester
13-1-29 11a,19-dihydroxytelocinobufagin-3-(14-hydroxy- C3gHs09 CDs0D [11]
7-tetradecenoic acid) ester
13-1-30 11a,19-dihydroxytelocinobufagin-3-(14- C3gHg009 CD;0D [11]
hydroxytetradecanoic acid) ester
13-1-31  3p-formyloxyresibufogenin Cy5H3,05 CDClg [12]
13-1-32  19-oxobufalin Cy4H3,05 CDClg [12]
13-1-33  19-oxodesacetylcinobufagin Cy4H300¢ CDs0D [12]
13-1-34 6a-hydroxycinobufagin Cy6H3407 CDCl3- [12]
CD;0D(7:1)
13-1-35 1B-hydroxybufalin Co4H3,0sP  CDCly [12]
13-1-36 20S,21-epoxyresibufogenin Cy4H3,05 - [13]
13-1-37 20R,21-epoxyresibufogenin Cy4H3,05 - [13]
13-1-38 3-O-formyl-20S,21-epoxyresibufogenin Cy5H3,0¢ - [13]
13-1-39 3-O-formyl-20R,21-epoxyresibufogenin Cy5H3,0¢ - [13]
13-1-40 3-o0x0-20S,21-epoxyresibufogenin Cy4H3005 - [13]

DThe molecular formula in the experimental section was uncorrect, while that in the main body was
right.

13-1-28 R = CO(CHy);oCH,OH
13-1-29 R = CO(CH,)sCH=CH(CH,)s CH,OH

RO 13-1-30 R = CO(CHj);, CH,0H

OH
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13-1-38  20S
13-1-39  20R o

Table 13-1-12: 'H NMR spectroscopic data of pyranone-type cardica glycosides 13-1-28~13-1-32.

H 13-1-28 13-1-29 13-1-30 13-1-31 13-1-32
1 2.25dd(15.7, 2.18m, 2.25m 2.18m,2.22m a1.60m, al54m,
4.0) B1l.41m B1.81m
2.19m
2 1.68m, 2.01m 1.67m, 2.01m 1.67m, 2.01m a1.59m, al.54m,
B1.68m B1.71m
3 5.11brs 5.11brs 5.11brs a5.25brs o 4.19brt(2.3)
Wy =11) Wy =12) Wy =11)
4 2.25brdd(15.7, 2.25brdd(15.7, 1.54m, 2.25m a1.90m a1.87 qd(14.2,
4.0) 4.0) 2.8)
1.54m 1.54m B1.48m B1.53m
5 B1.72m B2.33m
6 1.87 brtd(13.5, 1.51m, 1.88m 1.51m, 1.88m a1l.23m al.h4m
4.4)
1.51m B 1.85dt(13.8, B1.60m
4.6)
7 1.27m, 2.03m 1.30m, 2.03m 1.30m, 2.03m a0.94qd(12.8, al.27m
3.7)
B1.53m B1.81m
8 1.86m 1.86m 1.86m B2.01td(11.9, B1.83m
3.7)
9 1.75m 1.75m 1.76 m al.56m al.69m
11  3.38td(10.4, 3.38 brtd(10.5, 3.88brtd(10.1, a1.53m al.47m
4.0) 4.0) 3.2)
B1.33m B1.81m
12 1.66 brdd(13.3, 1.67m 1.66m al.40m a1.35td(13.3,
4.0) 3.7)
1.54m 1.53m 1.53m B1.66m B1.55m
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Table 13-1-12 (continued)

13.1 Common steroids = 11

H 13-1-28 13-1-29 13-1-30 13-1-31 13-1-32
15  2.14m 2.12m 2.14m a3.53s a 2.05dt(12.8,
9.6)
1.74m 1.73m 1.74m B1.67m
16 1.77m,2.20m 1.77m,2.21m 1.76m, 2.19m «a2.39ddd a2.20dt(12.8,
(15.1,10.5,1.4)  9.6)
B 1.96d(15.1) B1.76m
17 2.62dd(9.2, 2.62dd(9.3, 2.62brdd(9.5, a2.47d(10.1) a2.47dd(9.6,
6.5) 6.5) 6.7) 6.4)
18 0.75s 0.75s 0.75s 0.78s 0.78s
19  4.22d(11.3) 4.21d(11.1) 4.20d(10.9) 1.01s 9.50d(1.4)
3.84d(11.3) 3.84d(11.1) 3.84d(11.3)
21 7.44dd(2.4, 7.44brdd(2.4, 7.44 brd(2.0) 7.24d(1.8) 7.24d(2.3)
0.8) 0.8)
22 7.94dd(9.7, 7.94dd(9.7, 7.94dd(9.7, 7.79 dd(9.6, 7.84dd(9.6,
2.4) 2.4) 2.4) 2.3) 2.3)
23 6.27dd(9.7, 6.27 dd(9.7, 6.27 d(9.7) 6.25dd(9.6, 6.27 d(9.6)
0.8) 0.8) 0.9)
OAc 2.07s
2! 2.33td(7.3,4.8) 2.34td(7.3,4.0) 2.33td(7.3,
4.4)
3/ 1.62t(7.3) 1.63m 1.63m
4 1.32m 1.34m 1.33m
5’ 1.31m 1.37m 1.29m
6 1.31m 2.05m 1.29m
7' 1.31m 5.36m 1.29m
8’ 1.31m 5.36m 1.29m
9’ 1.31m 2.05m 1.29m
10’ 1.31m 1.37m 1.29m
11" 1.52m 1.35m 1.29m
12" 3.54t(6.9) 1.35m 1.34m
13/ 1.54m 1.53m
14! 3.54td(6.4, 4.0) 3.53t(6.5)

Table 13-1-13: 'H NMR spectroscopic data of pyranone-type cardica glycosides 13-1-33~13-1-36.

H 13-1-33 13-1-34 13-1-35 13-1-36
a1.53m,B1.85m al.54m,31.48m a3.84s 1.51 (2H)
1.63 (2H) 1.55 (2H) a1.76m,32.00m 1.53 (2H)
3a 4.08 brt(2.3) 4.15s 4.20m 4.13 brt(2.3)
4 1.95td(13.8, 2.8) 1.73m 1.96m 1.881d(13.8, 2.8)
43 1.48m 1.51m 1.48m 1.34
58 2.30m 1.96dt(13.3, 4.1) 2.10m 1.77
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Table 13-1-13 (continued)

H 13-1-33 13-1-34 13-1-35 13-1-36

6 a@1.36m,B1.54m B 4.09dt(11.9, 4.6) ®1.39m,31.85m a1.21,51.84
7a 1.05qd(12.8, 3.2) 0.95m 1.32m 0.95qd(12.8, 3.7)
7B 1.48m 1.71m 1.76 m 1.47

8B 2.28m 2.12td(12.4,3.7) 1.60td(11.9, 3.7) 1.99td(11.9, 3.7)
9a 1.82m 1.59m 1.47m 1.57

11a 1.59m 1.56m 1.32m 1.50

118 1.91td(12.8, 3.7) 1.28qd(13.3,3.2) 1.24td(13.7,3.7) 1.30

12a 1.46m 1.441d(13.3, 3.2) 1.29m 1.32

128 1.77m 1.80dt(13.3, 2.8) 1.51m 1.60

15 a3.59s a3.68s a2.00m,B1.76m a3.56s

16 o 4.72dd(9.2, 1.4) a5.47d(9.2) a2.19m,51.71m 2.27(2H)

17 02.69d(9.2) 02.85d(9.2) a2.46dd(9.6, 6.4) al.46

18 0.85s 0.82s 0.71s 1.02s

19 9.47 d(1.8) 0.97s 1.10s 0.99s

21 7.40s 7.22brs 7.23d(1.8) 5.30s

22 8.10d(9.6) 7.96brs 7.84dd(9.6, 2.3) 7.93d(10.5)

23 6.20dd(9.6, 0.9) 6.24d(10.2) 6.23d(9.6) 6.03d(10.5)

2! 1.91s

Table 13-1-14: *H NMR spectroscopic data of pyranone-type cardica glycosides 13-1-37~13-1-40.

H 13-1-37 13-1-38 13-1-39 13-1-40

1 1.51 (2H) a1.58,31.38 a1.59,51.37 a2.04,B1.47

2 1.54 (2H) a1.23,81.85 a1.21,B31.85 ®2.32,82.21

3 a4.13brt(2.3) a5.24brs a5.23s

4 a1.89,81.35 01.89,31.48 a1.87,B1.46 a2.60,32.04

5 B1.76 B1.70 B1.70 B1.85

6 a1.21,31.86 a1.53,B1.67 a1.52,B1.67 a1.31,31.85

7 0.93qd(13.3,3.7) a0.93qd(13.3, 4.1) a0.91qd(13.3, 4.1) a1.00qd(12.8,3.2)
B1.47 B1.47 B1.47 B1.60

8  B2.05td(11.9,3.7)  B2.00td(11.9,3.7) B 2.04 B 2.06

9 a1.57td(11.5, 3.7) al.53 al.54 a1.73td(11.5,3.2)

11 a1.49,B1.32 a1.51,81.30 a1.50,31.33 a1.60,81.42

12 al34 a1l.30 al33 al.38
B1.70dd(9.6,2.8)  B1.60 B1.69 B1.67

15 a3.45s a3.57s 3.45s 3.59s

16 2.08,31.89 2.29 (2H) a2.10s,51.89s 2.30 (2H)

17 al77 al.45 1.77 1.50

18 1.18s 1.03s 1.19s 1.05s

19 1.00s 1.00s 1.02s 1.05s

21 5.40s 5.30s 5.40s 5.31d(0.9)

22 7.69brd(7.3) 7.93dd(10.5, 0.9) 7.69brd(7.3) 7.93dd(10.5,0.9)

23 6.06d(10.1) 6.04d(10.1) 6.06d(10.1) 6.05d(10.1)

1’ 8.07s 8.07s
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13.1 Common steroids = 13

Table 13-1-15: Compounds, MFs, and test solvents of cholestane-type steroids 13-1-41~13-1-44.

No. Compounds MFs Test solvents References
13-1-41 hyousterone A Cy7H4,05 DMSO-dg [14]
13-1-42 hyousterone B Cy7Hy05 DMSO-dg [14]
13-1-43 hyousterone C Cy7H4,06 DMSO-dg [14]
13-1-44 hyousterone D Cy7H420¢ DMSO0-d¢ [14]
R'" R?

131441 H @-OH

13142 H p-OH

13-1-43 OH «-OH

13-1-44 OH pB-OH
Table 13-1-16: 'H NMR spectroscopic data of cholestane-type steroids 13-1-41~13-1-44.
H 13-1-41 13-1-42 13-1-43 13-1-44
1 al.76m,f1.56m al1l.73m,f1.60m a2.37t(12.0),41.28m «a2.29m,B1.27m
2 3.63m 3.63m 3.69m 3.68m
3 3.99m 3.99m 4.02brs
4 6.27 d(5.3) 6.29d(5.2) 6.46d(5.2) 6.50d(5.1)
7 5.82s 6.30s 5.90s 6.33s
9 2.82dd(7.7,11.4) 2.56dd(6.9, 10.0)
11 al.66m,$1.55m al1.66m,1.51m «a1.61m,B32.01m a1.43m,B1.84m
12 a2.02m,1.63m a1.90m,f1.33m «a1.24m,B1.24m al.75m,51.29m
15 a1.79m,B1.58m «a1.50m,B1.44m al.66m,B1.77m a2.23m,$1.36m
16 a1.88m,31.28m a1.68m,51.68m a1.89m,31.28m a0.89m,51.63m
17 1.81m 1.50m 1.83m 1.49m
18 0.63s 0.91s 0.66s 0.91s
19 1.03s 0.98s 1.14s 1.11s
20 1.40m 1.50m 1.40m 1.48m
21 0.90d(6.7) 0.88d(5.9) 0.91d(6.5) 0.88d(5.7)
22 1.34m,1.02m 1.61m, 0.92m 1.33m, 1.02m 1.63m, 1.63m
23 1.37m, 1.19m 1.36m, 1.17m 1.89m, 1.35m 1.23m, 1.23m
24 1.34m,1.25m 1.34m,1.26m 1.34m,1.24m 1.34m,1.25m
26 1.07s 1.06s 1.06s 1.06s
27 1.07s 1.06s 1.06s 1.06s
2-OH 4.41 4.42 4.58 4.56
3-OH 4.76 4.74 4.67 4.62
9-OH 5.33 4.83
14-OH 4.70 4.67 5.37 4.62
25-0H  4.05 4.08 4.09 4.04
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13.1.5 Ergostane-type steroids

Table 13-1-17: Compounds, MFs, and test solvents of ergostane-type steroids 13-1-45~13-1-53.

No. Compounds MFs Test Refer-
solvents ences

13-1-45  3B-hydroxy-4a,14a-dimethyl-5a-ergosta-8,24(28)-  C3oH,g0, CDCls [15]
dien-11-one

13-1-46  3p,11a-dihydroxy-4a,14a-dimethyl-5a-ergosta- C30H4805  CDCl3 [15]
8,24(28)-dien-7-one

13-1-47  3pB,7a-dihydroxy-4a,14a-dimethyl-5a-ergosta- C30H,g05  CDCl3 [15]
8,24(28)-dien-11-one

13-1-48  (20S,22R,24R)-16,22-epoxy-38,140a,23B,25- CogHu06  CsDsN [16]
tetrahydroxyergost-7-en-6-one

13-1-49  (23R,24R,25R)-23,26-epoxy-36,14a,21a,22a- CogHi0g  CsDsN [16]
tetrahydroxyergost-7-en-6-one

13-1-50  22,23-epoxy-3,14a,20(3,24f-tetrahydroxy-7-en- CygHusOg  CDsN [16]
6-one

13-1-51  7-nor-ergosterolide Cy7H,,053  CDCl3 [17]

13-1-52  3B,11a-dihydroxyergosta-8,24(28)-dien-7-one C,gH4,05  CDClg [17]

13-1-53  3B-hydroxyergosta-8,24(28)-dien-7-one CogH440,  CDClg [17]
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Table 13-1-18: *H NMR spectroscopic data of ergostane-type steroids 13-1-45~13-1-47.

H 13-1-45 13-1-46 13-1-47

1 al.02m, al.90m, al.10m,
B 2.97 dt(13.5, 3.8) B 1.93dt(13.2, 3.3) B 2.98dt(13.5, 3.9)

2 a1.84m,B1.58m a1.96m,B1.62m a1.86m,B1.58m

3 a3.11ddd(11.0, 9.5, 5.0) a3.19ddd(11.1, 9.8, 4.8) a3.17ddd(11.0, 9.8, 5.2)

43 1.42m 1.47m 1.45m

5a 0.86m 1.76ddd(11.6, 13.6, 3.5) 1.20ddd(15.6, 13.3, 2.1)

6a 1.80m 2.56 dd(16.0, 3.5) 1.48m

6B 1.24m 2.24dd(16.0, 14.0) 1.72m

7 a2.28m, B 4.35dd(4.5, 2.2)
B 2.31ddd(20.3, 7.0, 2.0)

11 B 4.54dd(9.5, 5.4)

12a  2.67dd(16.5, 1.0) 2.50dd(13.5,9.5) 2.71dd(17.2,0.9)

128 2.50d(16.5) 1.86dd(13.5, 5.4) 2.50d(17.2)

15a 1.35m 2.07m 1.70ddd(11.7, 9.4, 1.8)

1584 1.77m 1.65m 1.89m

16a 2.05m 1.99m 2.05m

168 1.38m 1.30m 1.43m

17a 1.75m 1.58 m 1.78m

18 0.84s B0.67s B0.81s

19 1.11s 1.24s 1.04s

20 1.42m 1.36m 1.42m

21 0.91d(6.4) 0.94 d(6.4) 0.91d(6.4)

22 1.16 m, 1.45m 1.14m, 1.57 m 1.16 m, 1.58 m

23 1.89m 1.89m 1.88m
2.12ddd(15.0, 11.5, 5.0) 2.13m 2.12m

25 2.23 sept(6.9) 2.23 sept(6.9) 2.23 sept(6.9)

26 1.03d(6.9) 1.02d(6.9) 1.03q(6.9)

27 1.03d(6.9) 1.03d(6.9) 1.03q(6.9)

28 4.54d(1.5), 4.55s 4.66d(1.4), 4.72s 4.67d(1.4), 4.73s

30 1.02s 1.01q(6.4) 1.04d(6.2)

32 1.14s 1.13q 1.27s

Table 13-1-19: 'H NMR spectroscopic data of ergostane-type steroids 13-1-48~13-1-50.

H 13-1-48 13-1-49 13-1-50 H 13-1-48 13-1-49 13-1-50

3 4,13 brs 4.12brs 4.15brs 21 1.39d(7.1) 1.70s 1.59s

5 2.97m 2.98m 2.97m 22 4.44dd(5.6,9.2) 3.89m 3.64d(1.9)

7 6.18brs 6.26 brs 6.21brs 23 4.69brd(9.1) 3.89m 3.31d(1.9)

9 3.54brs 3.56brs 3.54brs 24 2.21m 1.94m 1.92m

16 5.29m 2.47m 2.43m 25 1.70m 1.92m
2.30m 2.33m

17 2.85d(8.0) 3.46t(9.1) 3.05t(9.3) 26 1.47s 3.89m 1.16d(6.8)

3.381(8.4)

18 0.97s 1.235s 1.14s 27 1.56s 0.87d(6.6) 1.16d(6.8)

19 1.04s 1.05s 1.04s 28 1.45d(7.0) 1.27d(6.5) 1.38s

20 2.70m
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Table 13-1-20: *H NMR spectroscopic data of ergostane-type steroids 13-1-51~13-1-53.

H 13-1-51 13-1-52 13-1-53

1 1.70m, 1.44m 1.93m,1.78m 1.82m, 1.34m
2 1.51m, 1.39m 1.55m, 1.46m 1.52m, 1.38m
3 3.63m 3.67m 3.62m

4 1.86m, 1.51 m 1.87m,1.70m 1.66m, 1.43m
5 2.38dd(3.3, 12.7) 2.06m 1.93m

6 2.43m, 2.23dd(3.8, 16.2) 2.38m, 2.15dd(3.8, 16.2)
11 2.20m, 2.14m 4.57 dd(4.6,7.8) 2.41m,2.28m
12 2.04m,1.43m 2.42m, 1.66 dd(4.6, 14.0) 2.03m, 1.39m
14 2.31m 2.41m 2.10m

15 2.04m,1.45m 1.96m, 1.32m 1.97m,1.33m
16 1.72m, 1.44m 2.32m, 1.57m 2.41m,1.31m
17 1.25m 1.32m 1.14m

18 0.67s 0.56s 0.58s

19 0.96s 1.18s 1.165s

20 1.42m 1.39m 1.39m

21 0.95d(6.5) 0.96d(6.3) 0.95d(6.5)

22 1.54m,1.14m 1.56m, 1.14m 1.54m,1.14m
23 2.08 m 2.07m 2.06 m

25 2.21m 2.22m 2.20m

26 1.02d(6.8) 1.03d(6.9) 1.01d(6.8)

27 1.01d(6.8) 1.01d(6.9) 1.00d(6.8)

28 4.71s,4.65s 4.71s,4.65s 4.70s, 4.64s

13.1.6 Ergoline-type steroids

Table 13-1-21: Compounds, MFs, and test solvents of ergoline-type steroids 13-1-54~13-1-63.

No. Compounds MFs Test solvents References
13-1-54  withametelin | C5H3606 CDCly [18]
13-1-55 withametelin CygH350; CDCl3 [18]
13-1-56  withametelin K CygH360¢ CDCl3 [18]
13-1-57  withametelin L CygH3605 CDCl3 [18]
13-1-58  withametelin M CygH3405 CDCl5-CD50D [18]
13-1-59  withametelin N CogH350¢ CDCl3 [18]
13-1-60  withametelin O C,gH350¢ CDCl5 [18]
13-1-61 withametelin P C34Hs5001, CDCl3-CD50D [18]
13-1-62 1,10-seco-withametelin B CygH3605 CDCl3 [18]
13-1-63 123-hydroxy-1,10-seco-withametelin B CygH360¢ CDCl3 [18]
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Table 13-1-22: 'H NMR spectroscopic data of ergoline-type steroids 13-1-54~13-1-56.

13-1-58
13-1-59
13-1-60

13.1 Common steroids = 17

5,6 5-epoxy, 128-OH, A
5a-OH, 65-OH, 123-OH, £
6-OH, 12/3-OH, 424
128-OH, 425

12p8-OH, A*5

3a-OH, 54,6 5-epoxy
58-OH, 62-OH, £

H 13-1-54 13-1-55 13-1-56

2 6.02dd(10, 2.5) 5.87dd(10.2, 2.4) 5.96 dd(9.6, 0.9)

3 6.85ddd(10, 6, 2.4) 6.59ddd(10.2, 4.8, 2.4) 6.99dd(9.6, 6)

4 3.01dd(21.6, 2.4),1.90m 3.34dt(19.8,2.7),2.07m 6.15d(6)

6 3.13d(2.4) 3.65brs(ov) 4.40brs

7 2.10dd(14, 4.3),1.18 m 1.58~1.68 m 2.01m, 1.18m

8 1.48m 1.66m 1.98m

9 1.18m 1.90m 1.90m

11 2.20dt(12.9, 4.2), 1.45m 2.43dt(12.3,3.3),1.34m 2.02m, 1.55m

12 3.52dd(11.1, 4.2) 3.65 (ov) 3.36dd(11, 4.8)

14 0.98m 1.24m 1.15m

15 1.65m 1.24~1.70m 1.70m

16 1.78m 1.75m 1.70m

17 1.80m 1.88m 1.95m

18 0.70s 0.70s 0.74s

19 1.24s 1.30s 1.45s

20 1.85m 1.90m 1.85m

21 4.54d(13.5) 4.54d(13.5) 4.56d(13.5)
3.70dd(13.5, 3.3) 3.68dd(13.5, 2.7) 3.62dd(13.5, 3)

22 4.66brs 4.69brs 4.69brs

23 1.85~1.95m 1.58~1.68m 1.98m

27 6.75s5,5.995s 6.755,6.00s 6.965,6.01s

28 1.42s 1.42s 1.42s

printed on 2/13/2023 3:14 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



18 — 13 Steroids

Table 13-1-23: 'H NMR spectroscopic data of ergoline-type steroids 13-1-57~13-1-61.

H 13-1-57 13-1-58 13-1-59 13-1-60 13-1-61
2 5.85dd(9.9, 3.28d(20.4) 2.78dd(14.1, 6.02dd(9.9, 5.77 dd(9.9, 2.4)
2.1) 6.3) 2.4)
2.75dd(20.4, 2.64dd(14.1,
4.5) 5.4)
3 6.79 ddd(9.9, 5.60dt(9.6, 4.5) 4.32brm 6.75ddd(9.9, 6.64ddd(9.9, 9.5,
5.1,2.7) 5.4,2.4) 2.1)
4 3.27.dd(21.3, 6.05dd(9.6, 2.33dd(14.7, 2.80dt(20.7, 3.25dt(19.8, 2.7)
2.1) 2.1) 4.5) 2.7)
2.85dd(21.3, 1.45m 2.50dd(20.7, 2.05dd(19.8, 5.1)
4.8) 5.1)
6 5.55d(6) 5.64d(5.1) 3.24d(1.5) 3.88dd(11.7, 3.52brs
5.1)
7 1.98m 2.18dt(17.7, 2.12dt(14.1, 1.98m 1.70m
5.1) 2.7)
1.51m 1.52m 1.44m 1.50m
8 1.36m 1.38m 1.48m 1.20m 1.78m
9 1.74m 1.89m 1.20m 1.30m 1.80m
11 2.40dt(12.6, 1.98m 1.35~1.45m 1.36m 2.22m
4.2)
1.50m 1.35m
12 3.71(ov) 3.71 (ov) 1.40m 1.80~1.85m 2.05m
1.25~1.30m 1.45m
14 1.13m 1.13m 0.98m 1.04m 1.24m
15 1.28~1.70m 1.70m 1.65m 1.70m 1.70m, 1.24m
16 1.46~1.78m 1.42m 1.70m 1.73m 1.82m
17 1.88m 1.86m 1.78m 1.68~1.80m 1.78m
18 0.70s 0.72s 0.62s 0.65s 0.80s
19 1.21s 1.35s 1.14s 1.15s 1.30s
20 1.88m 1.85m 1.80m 1.75~1.85m 1.90m
21  4.58d(13.5) 4,56d(13.5) 3.83d(13.2) 3.82d(13.2) 3.78dd(11.4, 4.2)
3.68dd(13.5,3) 3.68dd(13.5, 3.67dd(13.2, 3.67dd(13.2, 3.92dd(11.4, 2.1)
3.0) 3.3) 2.7)
22 4.69brs 4.69brs 4.61brs 4.61brs 4.56dt(13.2, 3.3)
23 1.92~2.04m 1.91~1.98 m 1.80~1.97 m 1.85~2.00 m 2.97 d(18.6)
2.32dd(18.6, 2.7)
27 6.75s 6.76s 6.71s 6.73s 4.62d(11.4)
6.00s 6.01s 5.98s 5.99s 4.47d(11.4)
28 1.43s 1.43s 1.37s 1.39s 1.425
1/ 4.32d(7.8)
2! 3.16dd(8.7,7.8)
3 3.26 1(8.7)
4 3.281(8.7)
5/ 3.32dt(9.5, 2.4)
6' 3.86d(12)

3.66dd(12, 4.8)
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Table 13-1-24: 'H NMR spectroscopic data of ergoline-type steroids 13-1-62 and 13-1-63.

H 13-1-62 13-1-63 H 13-1-62 13-1-63
2 3.79brd(17.4) 3.82brd(17.4) 16 1.80m 1.80m
3.18dd(17.4, 8.7) 3.18dd(17.4, 8.7)
3 5.50dd(11.4, 8.7) 5.50dd(11.4, 8.7) 17 1.80m 1.90m
4 6.55dd(11.4, 3.3) 6.55dd(11.4, 3.3) 18 0.71s 0.72s
6 5.1brd(3.3) 5.10 brd(3.3) 19 1.79s 1.79s
7 2.01m 2.12dd(12.3, 4.2) 20 1.90m 1.90m
1.34dd(12.3, 3.6)
8 1.69m 1.40m 21 3.88d(13.5) 4.50d(13.5)
3.74dd(13.5, 2.7) 3.68d(13.5)
9 1.69m 1.69m 22 4.66brs 4.68brs
11 1.25m, 1.65m 2.05m, 1.38m 23 1.85~2.0m 1.85~2.05m
12 2.05m 3.60dd(10.8, 4.5) 27 6.765,6.01s 6.75s,6.01s
14 1.25m 1.16 m 28 1.43s 1.425s
15 1.90m 1.78m
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13.2 Some additional steroids

Table 13-2-1: Compounds, MFs, and test solvents of steroids 13-2-1~13-2-50.

No. Compounds MFs Test Refer-
solvents ences
13-2-1 20-epi-3-dehydroxy-3-oxo-5,6-dihydro-4,5- C,7H4NO CDCl5 [19]
dehydroverazine
13-2-2 20-epi-verazine C,7H,3NO CDClg [19]
13-2-3 20-epi-4f3-hydroxyverazine C,7H,;3NO,  CDCl3 [19]
13-2-4 20-epi-25B-hydroxyverazine C,7H43NO,  CDCl3 [19]
13-2-5 verazine C,7H43NO CDCl5 [19]
13-2-6 4B-hydroxyverazine Cy7H4;3NO,  CDCl3 [19]
13-2-7 25B-hydroxyverazine C,7H43NO,  CDCl3 [19]
13-2-8 20-epi-4pB-hydroxyverazine triacetate® C33H4NOs  CDCl3 [19]
13-2-9 20-epi-258-hydroxyverazine diacetate® C31H47NO,  CDCl3 [19]
13-2-10 ecliptalbine C,7H3gNO,  CDCl3 [19]
13-2-11 4B-hydroxyverazine triacetate® C33H4NOs;  CDCl3 [19]
13-2-12 25B-hydroxyverazine diacetate C31H47NO,  CDCl3 [19]
13-2-13 veramiline® C,7H4iNO  CDClg [19]
13-2-14 salpichrolide L CygH3605 - [20]
13-2-15 salpichrolide M C,gH360¢ - [20]
13-2-16 salpichrolide M acetate® C30H350;7 - [20]
13-2-17 salpichrolide ) CygH3,05 - [20]
13-2-18 salpichrolide K CygH360¢ - [20]
13-2-199 - CygH3g0;, - [20]
13-2-20 mexrenone Cy4H3,05 CDClg [21]
13-2-21 canrenone CyHy03 CDCl3 [21]
13-2-22 11a-hydroxymexrenone Cy4H3,0¢ CDCl3 [21]
13-2-23 12p3-hydroxymexrenone Cy4H3,0¢ CDCl3 [21]
13-2-24 9a-hydroxycanrenone Cy,H.50, CDCl; [21]
13-2-25 17B-hydroxypetuniasterone A-7-acetate C3,H,508S  CDCl3 [22]
13-2-26 - C30Hu0s  CDCl [22]
13-2-27 - C34H,80g CDCls [22]
13-2-28 - C3,H.607 CDCls [22]
13-2-29 petuniasterone | C34H480oS  CDCl3 [22]
13-2-30 petuniasterone ) C34H4809 CDCl; [22]
13-2-31 petuniasterone K C3,H,,07 CDCls [22]
13-2-32 petuniasterone L C3,H,608S  CDCl3 [22]
13-2-33 12&-acetoxy-11B-hydroxypetuniasterone C34H,509 CDCl3 [22]
D-7-acetate
13-2-34 12&-acetoxy-11B-hydroxypetuniasterone C35H5009 CDCl5 [22]
M-7-acetate
13-2-35 petuniasterone M C31H,605 CDCls [22]
13-2-36 12a-acetoxypetuniasterone M C33H,50;7 CDClg [22]
13-2-37 24-epi-cyclocitrinol Cy5H360, DMSO-dg [23]
13-2-38 cyclocitrinol Cy5H360,4 DMSO-dg [23]
13-2-39 20-0-methyl-24-epi-cyclocitrinol CyeH3g04 CDCl3 [23]
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13.2 Some additional steroids =

Table 13-2-1 (continued)

21

No. Compounds MFs Test Refer-
solvents ences
13-2-40 20-0-methylcyclocitrinol Cy6H3504 CDCl3 [23]
13-2-41 24-oxocyclocitrinol Cy5H3,04 CDCl5 [23]
13-2-42 12R-hydroxycyclocitrinol Cy5H3605 DMSO-d¢ [23]
13-2-43 neocyclocitrinol A Cy5H360, DMSO-dg [23]
13-2-44 neocyclocitrinol B Cy5H3604 DMSO-dg [23]
13-2-45 neocyclocitrinol C Cy5H360, DMSO-dg [23]
13-2-46 neocyclocitrinol D Cy5H3604 DMSO-dg [23]
13-2-47  erythro-23-0-methylneocyclocitrinol Cy6H3g04 DMSO-d¢ [23]
13-2-48  threo-23-0-methylneocyclocitrinol Cy6H3g04 DMSO-d¢ [23]
13-2-49 isocyclocitrinol B Cy5H3604 CDCl [23]
13-2-50 precyclocitrinol B Cy5H3,05 CDCl3 [23]

D Acetylated product.
@Reduced product.
®synthetic compound.

R' R2
1325 H H
13-2-6 OH H
13-2-4 H OH R! 13-2-7 H OH
RZ
HO._~
o
N
R'" R?
AcO 13-2-8 OAc H
R 1329 H oH HO 13210

R'" R?
AcO 13-2-11 OAc H
R? 132112 H OH
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13-215 R=OH(a/p 1.3:1)
13-2-16 R =O0Ac

13-2-17 " 13-2-18 OH 13-2-19

23 24
: R'" R?
§OONe 13-2-21 R=H 13-222 OH H
13-2-20 13-2-24 R=OH 13223 H OH

"/ 28 1 2 3 4
Kl R R2 R R oH
13225 CH,COSMe B -OH H Ac
13226 Me H H H
13327 Me H  OAc Ac
13228 Me H oac H © 0 OAC 43.2.29
R
o ~s~0
A /%

13-2-31 R=Me
13-2-32 R =CH,COSMe

"OAc

R CaHs

o0 | o)?o

132-35 R=H
"oH  13-236 R=OAc

13-2-33 R=Me
13-2-34 R=Et e

“OAc
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OH

13-2-43
13-2-44
13-2-45
13-2-46
13-2-47
13-2-48

3-2-37
3-2-38
3-2-39
3-2-40
3-2-41
3-2-42

23R, 24R,R =
23S,24S,R=
23R, 24S,R=H
23S,24R,R=H
23,24-erythro, R = Me
23,24-threo, R = Me

H
H

13.2 Some additional steroids

— 23

13-2-49 22R
o

H 6]

Table 13-2-2: 'H NMR spectroscopic data of steroids 13-2-1~13-2-4.

13-2-50 22Ror 22S

H 13-2-1 13-2-2 13-2-3 13-2-4

3 3.48m 3.52dt(3.3, 12.2) 3.34m

4 5.71brs 4.09d(2.8)

6 5.33 brd(5.3) 5.62brd(3.7) 5.20d(4.9)
18 0.74s 0.70s 0.69s 0.62s

19 1.16s 0.98s 1.15s 1.05s

21 0.97 d(6.9) 0.97 d(7.8) 0.96 d(6.9) 0.91d(6.9)
26ax 2.92m 2.93m 2.92m 3.23m
26eq 3.69m 3.69m 3.68m 3.23m

27 0.91d(6.6) 0.90d(6.6) 0.90d(6.6) 0.91s

Table 13-2-3: 'H NMR spectroscopic data of steroids 13-2-5~13-2-8.

H 13-2-5 13-2-6 13-2-7 13-2-8

3 3.05m 3.55dt(3.6, 11.6) 3.34m 4.73dt(3.3, 12.2)
4 4.11d(3.2) 5.49d(2.7)

6 5.32 brd(5.0) 5.65brd(3.5) 5.20d(4.9) 5.80 brd(3.6)

18 0.69s 0.69s 0.60s 0.61s

19 0.99s 1.17s 0.88s 1.11s

21 1.07d(6.7) 1.07 d(6.6) 1.01d(6.8) 1.14d(6.9)

23 5.11t(3.4)

26ax 2.96m 2.97m 3.23m

26eq 3.65dd(6.7, 16.6) 3.66m 3.23m

27 0.88d(6.7) 0.90d(6.9) 1.08s 0.96 d(6.6)

Ac 2.00s, 2.065s, 2.15s
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Table 13-2-4: 'H NMR spectroscopic data of steroids 13-2-9~13-2-13.

H 13-2-9 13-2-10 13-2-11 13-2-12 13-2-13
3 4.61m 3.38m 4.74dt(3.6, 11.6) 4,62 m 3.52m
4 5.49d(2.8)
6 5.48brd(5.0) 5.22brd(4.9) 5.80m 5.37brd(4.8) 5.33brd(4.7)
18 0.63s 0.73s 0.67s 0.69s 0.68s
19 1.28s 0.92s 1.13s 1.25s 1.00s
21 1.18d 1.14d(6.6) 1.12d(5.7) 1.11d 0.85d(6.4)
22 2.65brd(11.4)
23 5.09t(3.1) 5.18 m 5.16t(3.2)
24 6.79brs
26ax 7.71brs 2.26m
26eq 3.22brd(11.4)
27 1.00s 2.12s 0.94 d(6.6) 1.02s 1.03d(6.7)
Ac 2.01s,2.225 2.01s,2.06s,2.145s 2.20s,2.02s
Table 13-2-5: 'H NMR spectroscopic data of steroids 13-2-14~13-2-18.
H 13-2-14 13-2-15 13-2-16 13-2-17 13-2-18
2 5.99dd(10.1, 6.00dd(10.0, 6.00dd(10.0, 6.00dd(10.2, 6.00dd(10.1
2.3) 2.6) 2.5) 2.2) 2.2)
3 6.70ddd 6.76 ddd 6.75ddd 6.76 ddd 6.75ddd
(10.1,5.0,2.3) (10.0,5.0,2.6) (10.0,5.0,2.5) (10.2,5.0,2.2) (10.1,5.0,2.2)
4a 1.85dd(19.5, 1.90dd(19.2, 1.90dd(19.2, 1.90dd(19.6, 1.90dd(19.6,
5.0) 5.0) 5.0) 5.0) 5.0)
43 3.12dt(19.5, 3.13dt(19.2, 3.13dt(19.2, 3.14dt(19.6, 3.15dt(19.6,
2.3) 2.6) 2.5) 2.2) 2.2)
6 3.08d(5.0) 3.22d(4.6) 3.23d(4.8) 3.22d(4.8) 3.23d(4.0)
7a 1.70m 1.90m 1.84m 1.84m
7B 2.15m 2.70m 2.65m 2.65m
14 1.20m
15 4.51d(8.5) 7.11d(8.0) 7.10d(8.0) 7.10brs 7.12brs
16 5.39brs 6.98dd(8.0, 6.99 dd(8.0, 7.10brs 7.12brs
1.0) 1.0)
18 0.82s 6.91d(1.0) 6.94d(1.0) 6.99brs 7.00brs
19 1.40s 1.38s 1.38s 1.37s 1.38s
20 2.10m 2.78m 3.05q(7.0) 2.81q(7.0)
21 1.01d(7.1) 1.23d(7.0) 1.25d(6.9) 1.36 d(7.0) 1.35d(7.0)
22 3.70ddd(10.6, 4.13m 3.80m
6.9,3.7)
23a 1.85m 1.55m 1.73d(12.9) 1.54bs
238 1.55m 1.73m 1.70d(12.9) 1.54bs
26« 4.96 d(9.0) 4.92brs 5.57s 4.38d(6.7) 4.12d(12.1)
26f 3.31d(6.7) 3.28d(12.1)
27 1.41s 1.43s 1.24s 1.35s 1.19s
28 1.39s 1.38s 1.38s 1.25s 1.12s
16-OH 3.45d(9.0)
OAc 2.14s
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Table 13-2-6: 'H NMR spectroscopic data of steroids 13-2-19~13-2-21.

13.2 Some additional steroids = 25

H 13-2-19 13-2-20 13-2-21
1 1.82m, 2.23 m 2.01dd(11.8, 4.7)
1.68m

2 5.86 dd(10.0, 2.4) 2.41m 2.42m,2.55m

3 6.69ddd(10.0, 5.2, 2.4)

4 a2.13dd(20.0, 5.2) 5.695s 5.65brs

B 3.25dt(20.0, 2.4)

6 3.78brs 2.62ddd(14.9, 6.0, 1.9) 6.11dd(9.9, 2.3)
2.47m

7 2.82td(4.1,1.9) 6.05d(10.2)

8 1.86m 2.28m

9 1.78m 1.18ddd(10.0, 4.2, 2.8)

11 1.40m, 1.66m 1.46dd(12.5,3.1),1.66 m

12 1.33dd(12.2, 3.7), 1.36m, 1.63m
1.56dt(11.7, 3.1)

14 1.43m 1.35m

15 7.20d(8.0) 1.75m,1.41m 1.87m, 1.59m

16 7.00dd(8.0, 1.0) 2.05ddd(13.2, 4.9, 4.7) 2.29m
1.84m 1.86m

18 6.98d(1.0) 0.95s 1.01s

19 1.38s 1.20s 1.11s

20 2.38m, 1.89m 2.34m,1.90m

21 1.23d(7.0) 2.52m,2.52m 2.53m, 2.47m

22 4,13 m

26 4.89brs

27 1.45s

28 1.38s

COOMe 3.61s

Table 13-2-7: 'H NMR spectroscopic data of steroids 13-2-22~13-2-24.

H 13-2-22 13-2-23 13-2-24

1 2.76 dd(14.5, 3.5) 2.02m, 2.47m 1.77 m, 2.36dd(13.8, 5.3)

1.98dd(14.0, 4.5)

2 2.43m,2.30m 2.38m, 2.34m 2.54m,2.48m

4 5.65s 5.69s 5.84brs

6 2.60ddd(14.6,5.8,1.7) 2.61ddd(14.9, 6.1,1.7) 6.27 dd(9.8, 2.9)

6 2.48m 2.41m

7 2.78m 2.81m 5.91dd(9.9, 1.9)

8 1.75ddd(11.3, 11.2, 4.1) 1.78m 2.63dm(12.3)

9 1.89m 1.87m

11 4.01ddd(10.3, 10.2, 4.6) 1.78m, 1.41m 1.72m, 1.65m

12 1.38m, 1.82m 3.68dd(10.7, 4.6) 1.38ddd(11.8, 3.4, 2.9)

1.38ddd(11.8, 3.4, 2.9)
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Table 13-2-7 (continued)

H 13-2-22 13-2-23 13-2-24
14 1.62m 1.39m 1.97m
15 1.70m, 1.37m 1.76 m, 1.48 m 1.83m, 1.55dd(12.2, 5.7)
16 1.83m, 1.79m, 2.26dd(13.7, 3.2) 1.88m,2.32m
2.22ddd(14.6,12.2, 3.5)
18 0.97s 0.97s 1.02s
19 1.33s 1.20s 1.21s
20 2.36m,1.92m 2.47m,1.92m 2.47m,1.95m
21 2.53m, 2.46m 2.72m, 2.50m 2.53m, 2.49m
COOMe 3.61s 3.60s
Table 13-2-8: 'H NMR spectroscopic data of steroids 13-2-25 and 13-2-26.
H 13-2-25 13-2-26 H 13-2-25 13-2-26
1 7.10d(10) 7.08d(10) 22 4.30ddd(11, 7, 4) 4.20dt(11, 5)
2 6.26dd(10,2) 6.25dd(10,2) 26 1.33s 1.30s
4 6.02brs 6.14brt(2) 27 1.14s 1.16s
6 2.60d(14) 2.48dd(14, 3) 28 1.20s 1.20s
2.66d(14) 2.74ddd(14, 3, 2)
7 5.08 brq(3) 4.044brs COSMe 2.31s
128 2.03dt(12.5, 4) CH,CO 3.02, 3.07 ABq(14)
18 0.97s 0.76 s OAc 1.98s
19 1.26s 1.24s Orthoacetate-Hs 1.56s
21 0.91d(7) 0.96d(7)
Table 13-2-9: 'H NMR spectroscopic data of steroids 13-2-27~13-2-31.
H 13-2-27 13-2-28 13-2-29 13-2-30 13-2-31
1 6.96d(10) 6.95d(10) 6.55d(11) 6.44d(11) 7.05d(10)
2 6.25dd(10, 2) 6.23dd(10, 2) 5.90dd(11, 2) 5.86dd(11, 2) 6.28dd(10, 2)
4 6.03brd(2) 6.14brt(2) 3.12d(2) 3.10d(2) 6.00brd(2)
6 2.60d(14) 2.50dd(14, 3) 2.36dd(14, 2.34dd(15, 3) 2.60d(3)
2.5)
2.66d(14) 2.76 ddd(14, 1.54dd(14, ca.1.55
3,2) 2.5)
7 5.08brs 4.06brs 5.12brq(2.5) 5.12brt(3) 4.95brs
12 B5.08brs B 5.07 brt(3) 5.04brs
16 3.34d(4)
18 0.83s 0.83s 0.94s 0.81s 0.93s
19 1.23s 1.22s 1.33s 1.30s 1.24s

EBSCChost -

printed on 2/13/2023 3:14 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



Table 13-2-9 (continued)

13.2 Some additional steroids = 27

H 13-2-27 13-2-28 13-2-29 13-2-30 13-2-31
20 1.84m 2.20brm
21 0.85d(7) 0.86d(7) 0.90d(7) 0.84d(7) 0.81d(7)
22 4.16td(3, 4) 4.181td(8, 4) 4.29ddd 4.16td(8, 3.5) 4.26ddd
(11,8, 4) (11.5, 6, 4.5)
23 1.50d(8) 1.50d(8) 1.62m(4,11) 1.50d(8)
26 1.30s 1.30s 1.33s 1.30s 1.34s
27 1.165s 1.165s 1.14s 1.16s 1.18s
28 1.18s 1.18s 1.20s 1.19s 1.19s
Orthoacetate-H; 1.54s 1.56s 1.54s 1.55s
OAc 2.03s5,2.08s 2.04s 2.03s 2.07s5,2.08s 2.01s
COSMe 2.31s
CH,CO 3.01,
3.06 ABq(14)
Table 13-2-10: 'H NMR spectroscopic data of steroids 13-2-32~13-2-36.
H 13-2-32 13-2-33 13-2-34 13-2-35 13-2-36
1 7.05d(10) 7.20d(10) 7.20d(10) 7.08d(10) 6.95d(10)
2 6.28dd(10,2) 6.30dd(10,2) 6.30dd(10,2) 6.26dd(10,2) 6.22dd(10, 2)
4 6.00brd(2) 5.98 brs 5.98brs 6.14brt(2) 6.14brt(2)
6 2.60d(3) a2.56dd(14,3) a2.56dd(14,3) o 2.48dd(14,3) a2.50dd(14,3)
B2.74ddd(14, B2.74ddd(14, pB2.75ddd(14. pB2.75ddd(14,
3,2) 3,2) 3,2) 3,2)
7 4.94brs 5.18 brq(3) 5.18 brq(3) 4.05brs 4.06brs
8 2.20td(12, 3) 2.20td(12, 3)
9 1.65dd(12, 3)
11 4.22m 4.22m
12 4.86d(3) 4.87d(3) B2.04dt(12.5, B5.06brt(3)
4)
16 3.33d(4)
18 0.93s 1.04s 1.04s 0.76s 0.83s
19 1.24s 1.48s 1.48s 1.23s 1.21s
20 2.20brm 1.72
21 0.82d(7) 0.84d(6) 0.83d(6.5) 0.97d(7) 0.84d(7)
22 4.31ddd(11, 6, 4.16td(8, 4) 4.16td(8, 4) 4.20dt(11.5) 4.18td(8, 4)
5)
23 1.47 d(8)
26 1.36s 1.30s 1.32s 1.31s 1.31s
27 1.13s 1.17s 1.16s 1.16s 1.14s
28 1.21s 1.19s 1.18s 1.19s 1.18s
COSMe 2.30s
CH,CO 3.02,

3.09 ABq(14)
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Table 13-2-10 (continued)

H 13-2-32 13-2-33 13-2-34 13-2-35 13-2-36

Ortho- 1.55s

acetate-Hs

OAc 2.01s 2.03s,2.09s 2.04s,2.09s 2.03s

Orthopro- 1.80m 1.80m 1.80m

pionate-H,

Orthopro- 0.981(8) 0.991(7.5) 0.971(7.5)

pionate-Hj

Table 13-2-11: 'H NMR spectroscopic data of steroids 13-2-37~13-2-41.

H 13-2-37 13-2-38 13-2-39 13-2-40 13-2-41

1 5.53 dd(6.6, 5.53dd(6.8,8.7) 5.56dd(6.2,8.4) 5.56dd(6.2,8.4) 5.57dd(5.5,
8.1) 8.2)

2a  2.07ddt 2.07 ddt 2.24 ddt 2.24 ddt 2.25ddt
(2.2, 8.1, (2.1,8.2,13.3) (2.2,8.4,13.2) (2.6, 8.4,13.2) (2.2,8.7,13.2)
13.2)

23 2.33ddd 2.33ddd 2.48 ddd 2.48 ddd 2.48ddd
(6.6, 11.0, (6.4,11.0,13.3)  (6.2,11.3,13.2) (6.2,11.3,13.2) (5.9,11.9,
13.2) 13.2)

3 3.10m 3.11m 3.49m 3.50m 3.50m

4a  2.61brd(13.2) 2.62brd(13.2) 2.89brd(12.8) 2.89brd(12.8) 2.89brd(12.8)

48  1.51dd(3.7, 1.51dd(4.0,13.2) 1.67m 1.67m 1.68m
13.2)

5 2.66m 2.67m 2.74m 2.74m 2.74m

7 5.37s 5.38s 5.56s 5.56s 5.57s

9 2.78dd(5.8, 2.78dd(5.5,12.4) 2.76dd(5.8,12.4) 2.76dd(5.8,12.4) 2.77dd(5.9,
12.5) 12.4)

1la 1.49m 1.49m 1.58 m 1.58m 1.61m

118 1.74m 1.75m 1.67m 1.67m 1.80m

12a 1.42td(4.4, 1.42m 1.43m 1.43m 1.51m
13.2)

12 2.13m 2.13m 2.19m 2.19m 2.20m

14 2.10ddd(1.7, 2.10m 2.07 q(12.1) 2.07q(12.1) 2.11ddd(12.3,
6.6,12.1) 6.9)

150 1.38m 1.38m 1.47m 1.47m 1.63m

158 1.46m 1.46 m 1.58m 1.58m 1.55m

l6a 1.56m 1.56m 1.68m 1.68m 1.82m

168 1.66m 1.66m 1.73m 1.73m 1.73m

17 1.66m 1.66m 1.84m 1.84m 1.871(10.0)

18a 2.46brs 2.47 brs 2.56m 2.56m 2.53m

188 2.50m 2.50m 2.57m 2.57m 2.55m

19 0.69s 0.71s 0.74s 0.74s 0.78s
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Table 13-2-11 (continued)

13.2 Some additional steroids =— 29

H 13-2-37 13-2-38 13-2-39 13-2-40 13-2-41

21 1.20s 1.20s 1.29s 1.29s 1.41s

22 5.62d(15.3) 5.62dd(1.3,15.6) 5.67d(15.7) 5.68d(15.9) 6.89d(15.5)

23 5.49dd(5.9, 5.49dd(5.5, 15.6) 5.57dd(6.2,15.7) 5.57dd(6.2,15.9) 6.28d(15.5)
15.3)

24 4.10m 4.10m 4.35m 4.35m

25 1.08d(5.9) 1.08d(6.4) 1.29d(6.2) 1.29.d(6.2) 2.27s

OMe 3.14s 3.14s

3-O0H  4.60d(4.4) 4.61d(4.5)

24-0H 4.57d(4.4) 4.57 d(4.5)

Table 13-2-12: 'H NMR spectroscopic data of steroids 13-2-42~13-2-44.

H 13-2-42 13-2-43 13-2-44

1 5.54m 5.55dd(6.4, 8.2) 5.55dd(6.4, 8.2)

2a 2.06 ddt(2.3, 8.7, 13.2) 2.07m 2.07m

2B 2.33ddd(6.4, 11.0, 13.2) 2.34m 2.34m

3 3.11m 3.12m 3.12m

4a 2.61brd(12.8) 2.63brd(12.8) 2.63brd(13.3)

4 1.51m 1.52m 1.52m

5 2.67m 2.68m 2.68m

7 5.41s 5.42s 5.42s

9 2.93brt(8.7,9.7) 2.84dd(6.0, 12.4) 2.84dd(5.5,11.9)

11a 1.58m 1.54m 1.54m

118 1.59m 1.76m 1.80m

12a 3.52brt(7.3, 8.7) 1.43td(4.4,12.8) 1.47 td(4.6, 12.8)

128 1.74m 1.74m

14 2.12m 2.22brt(8.7) 2.25brt(8.7)

15a 1.46m 1.57 m(8.7) 1.57m

158 1.56 m 1.52m(8.7) 1.52m

l6a 1.54m 1.82m 1.84m

16 1.74m 1.68m 1.65m

17 1.84(9.6) 2.27 brt(10.1) 2.23brt(9.6)

18a 2.41dd(6.4,7.8) 2.47 brs 2.47brs

188 2.47 brs 2.47 brs 2.47 brs

19 0.55s 0.53s 0.50s

21 1.12s 1.66s 1.66s

22 5.77 dd(1.3, 15.6) 5.15d(8.7) 5.16 d(8.7)

23 5.53dd(5.5, 15.6) 3.95ddd(4.0, 6.6, 8.7) 3.95ddd(4.0, 6.6, 8.7)

24 4.11m 3.40m 3.40m

25 1.09d(6.4) 0.96 d(6.4) 0.94d(6.4)

3-OH 4.61d(4.1) 4.62d(4.6) 4.62d(4.6)

12-OH 6.03d(1.8)

23-OH 4.47 d(4.0) 4.49 d(4.0)

24-0OH 4.58 d(4.6) 4.38d(4.0) 4.37d(4.0)
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Table 13-2-13: 'H NMR spectroscopic data of steroids 13-2-45~13-2-47.

H 13-2-45 13-2-46 13-2-47

1 5.55dd(6.4, 8.2) 5.55dd(6.6, 8.2) 5.55dd(6.4, 8.2)
2a 2.07m 2.07m 2.07m

2B 2.34m 2.34m 2.34m

3 3.12m 3.12m 3.12m

4o 2.63brd(12.8) 2.63brd(12.8) 2.63brd(12.7)
4B 1.54m 1.52m 1.52m

5 2.68m 2.68m 2.67m

7 5.425s 5.42s 5.42s

9 2.84dd(5.9, 11.5) 2.84dd(5.5, 12.0) 2.84dd(5.5,11.9)
11a 1.54m 1.54m 1.54m

118 1.79m 1.70m 1.80m

12a 1.43td(4.6,12.4) 1.47td(4.2,12.4) 1.47m

128 1.74m 1.74m 1.74m

14 2.25brt(8.8) 2.25brt(8.7) 2.25brt(8.7)
15a 1.57m 1.54m 1.54m

158 1.52m 1.49m 1.49m

16a 1.82m 1.82m 1.82m

16 1.68m 1.68m 1.68m

17 2.26 brt(9.6) 2.23brt(9.6) 2.31brt(9.6)
18a 2.48brs 2.47brs 2.47brs

18p 2.48brs 2.47 brs 2.47brs

19 0.53s 0.50s 0.52/0.53s

21 1.64s 1.65s 1.68s

22 5.22d(8.7) 5.22d(8.2) 5.11d(9.1)

23 4.05ddd(4.6, 4.6, 8.7) 4.09 ddd(4.6, 5.0, 8.2) 3.78/3.77dd(4.1,9.1)
24 3.50m 3.49m 3.60m

25 0.97 d(6.4) 0.96 d(6.4) 0.96/0.98 d(6.4)
OMe 3.15/3.16s
3-OH 4.62d(4.6) 4.62 d(4.6) 4.62 d(4.0)
23-OH 4.38d(4.6) 4.41d(5.0)

24-OH 4.29d(5.0) 4.29 d(4.6) 4.42d(5.0)
Table 13-2-14: 'H NMR spectroscopic data of steroids 13-2-48~13-2-50.

H 13-2-48 13-2-49 13-2-50

1 5.55dd(6.4, 8.2) 5.57 brt(7.3) 5.57 dd

2a 2.07m 2.25ddt(13.3, 8.2) 2.25ddt(13.3, 8.2, 2.2)
2B 2.34m 2.48ddd(13.3, 11.4, 6.4) 2.49ddd(13.3, 11.4, 6.0)
3 3.12m 3.50brt(11.0) 3.51brt(11.4)

4o 2.62brd(13.4) 2.89brd(12.8) 2.89brd(13.1)

43 1.52m 1.68m 1.68m

5 2.67m 2.75m 2.75m
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Table 13-2-14 (continued)

Bibliography =— 31

H 13-2-48 13-2-49 13-2-50

7 5.42s 5.59s 5.59s

9 2.84dd(5.9, 11.9) 2.78dd(12.8, 6.0) 2.78dd(12.4,5.9)
1la 1.54m 1.61m 1.61m

118 1.80m 1.85m 1.89m

12a 1.47 m 1.48m 1.51m

128 1.74m 2.17m 2.15m

14 2.25brt(8.7) 2.09ddd(12.3, 6.4) 2.14m

15a 1.54m 1.62m 1.63m

158 1.49m 1.54m 1.54m

16a 1.82m 1.94m 1.68m

16 1.68m 1.74m 1.62m

17 2.31brt(9.6) 1.74m 1.851(9.6)

18a 2.47 brs 2.55d(13.3) 2.57.d(13.2)

188 2.47 brs 2.59dd(13.3, 6.0) 2.59dd(13.2, 6.4)
19 0.52/0.54s 0.86s 0.78s

21 1.71s 1.26s 1.33s

22 5.01d(9.6) 3.91d(7.8) 3.09d(7.4)

23 3.71dd(6.4, 9.6) 5.41ddq(15.1, 8.2, 1.4) 5.37ddq(15.4,7.4,1.3)
24 3.53m 5.78dqd(15.1, 6.4) 5.88dqd(15.4, 6.8)
25 0.93/0.95d(6.6) 1.74 dd(6.4, 0.9) 1.76dd(6.8, 1.3)
OMe 3.14/3.15s

3-OH 4.62d(4.5)

24-0OH 4.44[4.43d(4.1)

Bibliography

[19] Abdel-Kader MS, Bahler BD, Malone S et al. ) Nat Prod. 1998;61:1202.
[20] Tettamanzi MC, Veleiro AS, Fuente JR et al. ] Nat Prod. 2001;64:783.
[21] Preisig CL, Laakso JA, Mocek UM et al. ) Nat Prod. 2003;66:350.

[22] Elliger CA, Waiss AC, Wong RY et al. Phytochemistry. 1989;28:3443.

[23] Dul,ZhuT], Fang YCet al. ) Nat Prod. 2008;71:1343.

printed on 2/13/2023 3:14 AMvia . All use subject to https://ww.ebsco. confterms-of-use



EBSCChost - printed on 2/13/2023 3:14 AMvia . All use subject to https://ww.ebsco.conlterns-of-use



14 Tropolones and cerebrosides

14.1 Tropolones

Table 14-1-1: Compounds, MFs, and test solvents of tropolones 14-1-1~14-1-23.

No. Compounds MFs Test solvents References
14-1-1 malettinin B Ci6Hy005  CD3COCD; [1]
14-1-2 malettinin C C16H2005  CD3COCD3 [1]
14-1-3 malettinin D Ci6H160;  CD3OD [1]
14-1-4 malettinin A Ci6H1605  CDCl3 [2]
14-1-59  2-methoxy-6-(methylethyl)cyclohepta-2,4,6-  Cq; H;,0, CDCls [3]
trien-l-one

14-1-60 - CioH»05  CDCly [4]
14-1-7 - CisHig05  CDCl [4]
14-1-80 - Ci7Hy,05  CDCl [4]
14-1-99  — Ci7Hp,05  CDCly [4]
14-1-100 - Ci7H2,05  CDCly [4]
14-1-11 miltipolone Ci9Hp,05 - [5]
14-1-129  pycnidione C33H,00,  CDCly 6]
14-1-132  epolone A C3,H4u 004  CD30D 6]
14-1-14  epolone B C,4H3,0, CDCl3 [6]
14-1-15 colchicone CyoH200¢ - [7]
14-1-16  3-demethylcolchicone Ci9H1g0¢ - [71
14-1-17  cornigerone Ci9H160¢ - [7]
14-1-18  noreupenifeldin C3,H400¢  CDCl3 [8]
14-1-19  3,6,9-trimethoxyphenanthropolone® Cy0H200,  CDCl3 [9]
14-1-20  4,6,9-trimethoxyphenanthropolone® CyoHy00,  CDCly [9]
14-1-21 colchicine Cy,H5NOg  CDCl3 [10]
14-1-22 2,3-didemethylcolchicine CyoH,1NOg CD30D [11]
14-1-23 1,2-didemethylcolchicine C,0H,1NOg CD30D [11]

Dsynthetic compounds.

@The displayed structures of 14-2-12 and 14-2-13 in the original literature seem to be mistaken.
®In this handbook, the atomic numbers of 14-2-19 and 14-2-20 are different from those of [9], but
the names in [9] are used.

14-1-6 R =O0Ac
14-1-8 R =0OMe

OH
OMe 14-1-10
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34 —— 14 Tropolones and cerebrosides

o R" R?
14115 OMe OMe
14116 OMe OH
% 14117 OCH,0

R" R?2 R®
14-1-21 OMe OMe OMe
14-1-22 OH OH OMe
14-1-23 OMe OH OH

5
MeO™ - R! R?
14-1-19 OMe H
sz O 141220 H OMe
ODThe displayed structures of 14-2-12 and 14-2-13 in the original literature seem to be mistaken.

Table 14-1-2: 'H NMR spectroscopic data of tropolones 14-1-1~14-1-5.

==

14-1-1 14-1-2 14-1-3 14-1-4 14-1-5
6.76 s 6.95s 6.96s

3.92 s(OMe)
6.65d(10.0)
7.01s 7.06s 6.22q(1.8) 7.20s 7.01dd(10.0,
11.1)
5 6.79dd(1.7,
11.1)
7 3.02dd(17,6.2) 2.80dd(17,5.9) 2.55dd(14, 6.3) eq 2.75 dd(17,5.7) 7.18d(1.7)
2.56 (17, 3.8) 2.52dd(17, 13) 2.05dd(14,11) ax 2.52dd(17, 13)

A WN R

8 2.57m 2.22m 2.42m 2.36m 2.78 m(6.8)
9 1.23d(6.8)
10 1.23d(6.8)
11  4.181(7.8) 4.12dd(8.8,7.7) 8.32q(1.2) 8.02q(1.1)
3.64dd(10,7.8) 3.65dd(8.8, 5.8)
12 2.70m 2.50m
13 3.90d(4.8) 4.32d(8.7)
14 2.76s
16 2.36s 2.40s 2.39s
17 1.01d(6.6) 1.08d(6.6) 2.10d(1.8) 0.95d(6.5)
18 1.04d(6.6) 1.21d(7.2) 0.81d(6.7) 1.77d(1.1)
19 1.72d(1.2)

printed on 2/13/2023 3:14 AMvia . All use subject to https://ww.ebsco. confterms-of-use



EBSCChost -

14.1 Tropolones = 35

Table 14-1-3: 'H NMR spectroscopic data of tropolones 14-1-6~14-1-10.

H 14-1-6 14-1-7 14-1-8 14-1-9 14-1-10
4 6.84 7.42 6.75 6.73 7.02
=CH, 4.74,4.79 4.76, 4.81 4.75, 4.80 4.74,4.78 4.74,4.79
OMe 3.81, 3.90 3.82,3.90 3.82,3.85
Ac 2.33,2.33
8-Me 2.30 2.41 2.30 2.38 2.26
15-Me 1.78 1.82 1.80 1.80 1.79
Table 14-1-4: 'H NMR spectroscopic data of tropolones 14-1-11~14-1-14 and 14-1-18.
H 14-1-11 14-1-12 14-1-13 14-1-14 14-1-18
1 o1.95dt(4.5,
13.4)
B1.72dtd(13.4,
3,1.9)
2 1.62m,1.70m
3 «al.20dt(4,13) 6.97s 7.07s 6.97s 7.09s
B 1.60dtd(1.9,
3.6,13)
5 1.23ddd(2.0,
6.2,12.0)
6 «1.66ddd(2.0,
12.0,13.9)
B2.11ddd(3.8,
6.2,13.9)
7 4.68dd(2.0,3.8) 7.10s 7.09s 7.10s 7.29s
8 2.63m,2.31m 2.74dd(18,5.5) 2.88dd(17,5.5) a2.70dd(16.0,
4.5)
2.48dd(18,5.5) 2.36dd(17, B 2.32dd(16.0,
12.5) <2.0)
9 1.65m 1.78m 1.64m 1.75m
11 7.40s 3.60brd(10) 3.66brd(10) 2.56 brd(14.5) 4.19dd(11.0, <1)
2.23 brd(14.5,
10)
12 1.60brdd(15,10) 1.70brdd(15,10) 5.04ddd(15.5, a2.23m
10, 3)
1.14m 1.12m B 1.55ddd(13.0,
11.0, <2.0)
13 9.6 br(OH) 1.85m 1.89m 5.14dd(15.5,2) 2.19m
15 7.28s 2.69dd,2.30dd 2.62bd(14,1.2) 2.22dd(12.5,6) a2.54dd(13.5,

2.38dd(14, 11)

1.77dd(12.5, 5)

11.0)
B 2.75dd(13.5,
3.5)
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Table 14-1-4 (continued)

H 14-1-11 14-1-12 14-1-13 14-1-14 14-1-18
16 @2.99dd(2.0, 5.38m 5.52ddd(15,9, 4) 5.20dd(6, 5) 5.65ddd(16.0,
9.1) 11.0, 3.5)
B 4.36d(9.1)

17 1.16s 5.36m 5.47 d(15) 5.82d(16.0)

18 0.86s 3.94 bd(10)

19 2.42s 1.60m 1.65m 1.72dd(14, 10) a0.83dd(14.5,
4.5)

1.14m 1.13m 1.12bdd(14, 8) [31.78dd(14.5,

<2.0)

20 2.98brd(17.5) 2.96dd(16.5,5.5) 2.39s o 2.44m

2.26 brd(17) 2.24brd(16.5) B 3.45dd(17.58,

12.5)

21 1.63s

22 1.06s

23 6.93s 6.06 s 0.99s 6.17 s

24 1.10s

25 6.17 s 6.33s

26 7.09s

27 2.43s 2.46s

28 2.36s 1.24s 1.09s

29 1.245s 1.12s 1.05s

30 1.05s 1.05s 1.10s

31 1.08s 1.17s 1.42s

32 1.20s 2.15s 2.16s

33 2.39s

Table 14-1-5: 'H NMR spectroscopic data of tropolones 14-1-15~14-1-17, 14-1-19, and 14-1-20.

H 14-1-15 14-1-16 14-1-17 14-1-19 14-1-20
1 3.55s(0Me) 3.53s(0OMe) 3.79s(OMe)
2 3.86 s(OMe) 3.94 s(0OMe) 4.06 s(OMe) 7.64s
3 3.87 s(OMe) 7.98s 3.93s(0OMe)
4 6.545s 6.62s 6.50s
6 a3.11ddd(5.4, a3.10ddd(13.8, a3.05ddd(5.2, 7.84s 7.62s
13.6, 13.7) 5.3, 13.4) 13.4,13.6)
B 2.67ddd(2.2, B2.67ddd(13.8,  B2.65ddd(2.3,
5.0, 13.7) 4.9,2.3) 4.9,13.6)
7 a2.95ddd(5.4, a2.95ddd(5.3, a2.93ddd(5.2,
2.2,16.6) 2.3,16.6) 2.3, 16.5)
B 2.82ddd(5.0, B2.82ddd(13.4, B 2.81ddd(13.4,
13.6, 16.6) 4.9, 16.6) 4.9,16.5)
8 6.80s 6.57s
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H 14-1-15 14-1-16 14-1-17 14-1-19 14-1-20

9 4.09 s(OMe) 4,01 s(OMe)

11 7.12s 7.15s 7.14s

12 7.63s 7.32s

13 4.00 s(OMe) 4.02 s(OMe) 4.02 s(OMe) 4.05 s(OMe) 3.94 s(OMe)

14 6.85d(10.7) 6.85d(10.6) 6.85d(10.7)

15 7.24d(10.7) 7.24d(10.6) 7.19d(10.7) 8.13d(0.7) 8.02s

16 5.98d(1.4) 2.48d(0.5) 2.41s
5.99d(1.4)

17 2.45s 2.41s

Table 14-1-6: *H NMR spectroscopic data of tropolones 14-1-21~14-1-23.

H 14-1-21 14-1-22 14-1-23

2 4.03 s(OMe) 3.86 s(OMe)

3 6.93d(11.0) 7.045d(10.5) 6.98d(10.5)

4 7.39d(11.0) 7.315d(10.5) 7.23d(10.5)

7 7.69s 7.252 7.152

8 4.66dt(11.8, 6, 5.8) 4.48dd(6, 12) 4.39dd(6,11.5)

9 2.38m,2.01m 2.11,1.89 1.94,2.18

10 2.54m 2.42,2.21 2.28,2.45

13 3.67 s(OMe) 3.515s(0Me)

14 3.95s(OMe)

15 3.92s(0OMe) 3.86 s(OMe)

16 6.55s 6.46 6.43

NH 8.64d(6.0)

Ac 1.96s 1.95 1.88
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14.2 Cerebrosides

Table 14-2-1: Compounds, MFs, and test solvents of cerebrosides 14-2-1~14-2-29.

No. Compounds MFs Test Refer-
solvents ences
14-2-1 1-0-B-D-glucopyranosyl-(2S,3R,4E,82)-2-[(2(R)-  C44Hg3NOg CD5;0D [12]
hydroxyicosanoyl)amido]-4,8-octadecadiene-
1,3-diol
14-2-2 1-0-B-D-glucopyranosyl-(2S,3R,4E,8E)-2-[(2- C,44Hg3NOg CD;0D [12]
hydroxyicosanoyl)amido]-4,8-octadecadiene-
1,3-diol
14-2-3 1-0-B-D-glucopyranosyl-(25,3R,4E,82)-2-N- C4oH75NOg  CDCl5- [13]
palmitoyl-octadecasphinga-4,8-dienine CD50D(2:1)
14-2-4  1-0-B-D-glucopyranosyl-(25,3R,4E,82)-2-N-(2’-  C4oH;5NOg  CDCls- [13]
hydroxypalmitoyl)octadecasphinga-4,8-dienine CD3;0D(2:1)
14-2-5 lactariamide A C4HgzNO,  CsD5N [14]
14-2-6 lactariamide B C3;H,1NO,  CDCl5 [14]
14-2-7  turbostatin 1 C3gH73NOg  C5DsN [15]
14-2-8  turbostatin 2 C4oH77NOg  C5D5N [15]
14-2-9  turbostatin 3 C3gH7;3NOg  C5DgN [15]
14-2-10 turbostatin 4 C4oH77NOg CsDgN [15]
14-2-11  asteriaceramide A C3gH75NO5;  C5DgN [16]
14-2-12  asteriacerebroside G C4H79NOg  C5D5N [16]
14-2-13  gracilarioside C4oHg3NO1g  Cs5D5N [17]
14-2-14  gracilamide A C43HgzNOs  C5DsN [17]
14-2-15 gracilamide B C43HgsNOs  C5DsN [17]
14-2-16 ferocerebroside A C44Hg3NOg  CDCl5- [18]
CD5;0D(1:1)
14-2-17 ferocerebroside B C4Hg7NOg  CDCl5- [18]
CD3;0D(1:1)
14-2-18 renieroside A, Cs,HgsNOg  CD30D [19]
14-2-19  renieroside B4 Cs3Hg,NOg  CD30D [19]
14-2-20 sarcoehrenoside A C43H;7NOy  CD50D [20]
14-2-21  sarcoehrenoside B C46Hg7NOg  CD30D [20]
14-2-22  alternaroside A C4,3H77NOg  DMSO-dg [21]
14-2-23  alternaroside B C4H77NOg  DMSO-dg [21]
14-2-24  alternaroside C C4H77NOg  DMSO-dg [21]
14-2-25 catacerebroside A C49Hg91NOy  CD30D [22]
14-2-26 catacerebroside B C4gHg3NOyg  C5DsN [22]
14-2-27 catacerebroside C C4gHo3NOy;  C5DsN [22]
14-2-28 temnoside A C49Hg7NOg  C5D5N [23]
14-2-29 temnoside B C4gHgsNOg  C5D5N [23]
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Table 14-2-2: 'H NMR spectroscopic data of cerebrosides 14-2-1~14-2-4.

H 14-2-1 14-2-2 14-2-3 14-2-4
1 4.11dd(10.1, 5.8) 4.10dd(10.1, 5.2) 4.07 4.07
3.71dd(10.1, 3.7) 3.70dd(10.1, 3.8)
2 3.99.ddd(5.8, 3.7, 1.9) 3.98ddd(5.8, 3.7, 2.0) 4.02 4.02
3 4.14td(7.5, 1.9) 4.13td(8.3, 1.5) 4.12 4.12
4 5.49dd(15.1, 7.5) 5.47 dd(15.5, 7.6) 5.48 dd(16) 5.48 dt(16.0)
5 5.73dtd(15.1, 6.2, 1.5) 5.72brd(15.5) 5.75 dt(16) 5.75 dt(16.0)
6 2.07m 2.07m 2.05m 2.10m
7 2.12m 2.07m 1.98m 2.01m
8 5.37t(5.1) 5.421(4.9) 5.351(8.0) 5.351(8.0)
9 5.37t(5.1) 5.421(4.9) 5.351(8.0) 5.351(8.0)
10 2.05m 1.98m 1.98m 1.98m
11 1.35m 1.35m 1.37m 1.37m
12~17 1.30m 1.30m 1.27m 1.30m
18 0.90t(7.2) 0.90t(7.2) 0.891(6.9) 0.901(6.9)
1" 4.26 d(8.0) 4.26d(7.9) 4,27 d(7.8) 4,26 d(8.0)
2" 3.19dd(9.0, 8.0) 3.18dd(9.0, 7.9) 3.19 3.25
3" 3.351(9.0) 3.341(9.0) 3.241(8.8) 3.38t(9.0)
4" 3.28m 3.26m 3.28 3.35
5" 3.27m 3.27m 3.241(8.8) 3.30t(9.0)
6" 3.86dd(12.0, 2.8) 3.86dd(12.1,1.7) 3.86 3.86
3.67 dd(12.0, 5.8) 3.66 dd(12.1, 5.6)

2! 3.98dd(8.0, 4.2) 3.97dd(8.0, 3.8) 2.15 3.99
3/ 1.72m, 1.54m 1.70m, 1.55m 1.75 1.75
4 1.40m 1.40m 1.42m 1.55m
5'~19’ 1.30m 1.30m
5'~16' 1.27m 1.30m
18’ 0.891(6.9) 0.901(6.9)
20’ 0.901(7.0) 0.901(6.9)
Table 14-2-3: 'H NMR spectroscopic data of cerebrosides 14-2-5 and 14-2-6.
H 14-2-5 14-2-6 H 14-2-5 14-2-6
1 4.50dd(10.8,5.0) 3.72m~3.78m 18 0.90t(7.2) 0.90t(7.3)

4.60dd(10.8, 4.5) 19 1.60s
2 5.20m 4.22m NH 8.65d(9.9) 7.21d(7.8)
3 4.45dd(6.5, 4.7) 4.08dd(7.2, 4.4) 2! 4.75dd(7.5,3.8)  3.90dd(10.8, 4.0)
4 4.35td(7.7, 2.3) 5.10 m 3’ 2.18m, 2.28m 1.55m, 1.75m
5 2.35m, 2.08 m 5.78m 4 1.49m, 1.90m 1.39m
6 1.80m, 1.51m 2.05m 5'~15' 1.22~1.32m
7 2.05m 5'~21"  1.25~1.45m
8 5.50dd(15.6, 6.4) 16’ 1.22~1.32m
10 1.95(6.8) 17’ 1.22~1.32m
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H 14-2-5 14-2-6 H 14-2-5 14-2-6
7~15 1.33~1.37m 22’ 1.25~1.45m
11~15 1.22~1.32m 23’ 1.25~1.45m
16 1.25~1.45m 1.22~1.32m Me 0.90t(7.2) 0.90t(7.3)
17 1.25~1.45m 1.22~1.32m
Table 14-2-4: *H NMR spectroscopic data of cerebrosides 14-2-7~14-2-10.
H 14-2-7 14-2-8 14-2-9 14-2-10
1 4.82m, 4.23m 4.82m, 4.22m 4.81m, 4.24m 4.82m, 4.23m
2 4.81m 4.80m 4.80m 4.81m
3 4.75m 4.75m 4.75m 4.75m
4 5.98dd(6.0,15.0)  5.97dd(6.0,15.2)  5.99dd(6.0,15.2)  5.98dd(6.0, 15.0)
5 5.85 dt(6.0, 15.0) 5.83dt(6.0, 15.2) 5.85dt(6.0, 15.2) 5.83 dt(6.0, 15.0)
6 2.03q(7.0) 2.01q(7.1) 2.03q(7.2) 2.01q(7.0)
7~15 1.21brs 1.21brs 1.21brs 1.21brs
16 0.851(8.6) 0.851(8.6) 0.85t(8.6) 0.851(8.6)
NH 8.35d(7.5) 8.37d(7.8) 8.37d(7.7) 8.36d(7.8)
1" 4,96 d(8.2) 4.96d(8.1) 4.89d(7.5) 4.88d(7.3)
2" 4.06 dd(8.4, 9.6) 4.04dd(8.1, 9.3) 4.52dd(7.5, 9.5) 4.52dd(7.5, 9.4)
3" 4.24m 4.24m 4.16 dd(3.0, 9.5) 4.14dd(3.0, 9.4)
4" 4.37m 4.37m 4.56 d(3.0) 4.55d(3.0)
5" 3.90m 3.91m 4.07 dd(6.0, 9.0) 3.07 dd(6.2, 8.9)
6" 4.51dd(5.1,11.7)  4.50dd(5.0,11.6)  4.44m 4.44m
4.20dd(2.3,11.7)  4.22dd(2.3, 11.6)
2! 2.411(7.0) 2.411(7.0) 2.411(7.2) 2.411(7.1)
3! 1.80m 1.80m 1.80m 1.80m
4'~17' 1.21brs 1.21brs
4'~15' 1.21brs 1.21brs
18’ or16’  0.85t(8.6) 0.851(8.6) 0.851(8.6) 0.851(8.6)
Table 14-2-5: 'H NMR spectroscopic data of cerebrosides 14-2-11 and 14-2-12.
H 14-2-11 14-2-12 H 14-2-11 14-2-12
1 4.52dd(10.9, 4.8) 4.25m Me 0.86 m(6H) 0.86 m(6)
4.43dd(10.9, 4.8) 4.72m 1" 4.92 d(8.0)
2 5.13m 4,80 m 2" 4.04dd(8.3, 8.0)
3 4.36m 4,80 m 3" 4.21m
4 4.29m 5.98m 4" 4.23m
5 5.90m 5" 3.91m
13 5.49m 5.50t 6" 4.36dd(11.7, 5.4), 4.51m
2! 4.63dd(7.6, 3.7) 4.58m NH 8.59d(8.8) 8.36 d(8.7)
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Table 14-2-6: 'H NMR spectroscopic data of cerebrosides 14-2-13~14-2-15.

H 14-2-13 14-2-14 H 14-2-15

1 4.74dd(10.6, 6.4) 4.62dd(10.5, 4.0) 1 4.52dd(10.7, 4.6)
4.48dd(10.6, 4.2) 4.50dd(10.5, 6.2) 4.43dd(10.7, 5.0)

2 5.24m 5.10m 2 5.14m

3 4.30m 4.33m 3 4.35m

4 4.23m 4.30m 4 4.28m

5 2.99m, 2.67m 3.06m, 2.72m 5 1.93m, 2.24m

6 5.95ddd(14.8, 8.0, 6.9) 5.98ddd(14.5,8.1,6.8) 6 1.91m

7 5.72ddd(14.8,7.6,6.6) 5.73ddd(14.5,8.3,7.1) 7~23,5'~9' 1.26

8 2.05m 2.04m 24,14’ 1.26

9~10 1.26 1.26 25,15’ 1.26

4'~22" 1.46 1.44 26,16’ 0.86

11,14  1.46 1.44 1!

12,13  0.74m 0.72m 2! 4.62m

15,23" 1.26 1.26 3/ 2.05m,2.21m

16,24' 1.26 1.26 4 1.69m, 1.78 m

17,25' 0.881(6.8) 0.85 10°,13' 1.43

18 -0.21ddd(5.3, 5.3, 4.3) -0.20ddd(5.1, 5.1,3.8) 11°,12’ 0.73m
0.66ddd(4.3,3.9,3.9) 0.65ddd(3.8, 3.3, 3.3)

2! 4.54m 4.53m 17’ -0.22ddd(5.0, 5.0, 4.5)

3 2.17m, 1.96 m 2.22m, 1.94m 0.68 ddd(4.5, 3.5, 3.5)

1" 4.86d(7.7)

2" 4.411(7.8)

3" 4.10m

4" 4.50m

5" 3.98m

6" 4.43dd(12.6, 5.0)
4.40dd(12.6, 5.0)

NH 8.50 8.58

2! 4.54m 4.53m 8.60

Table 14-2-7: 'H NMR spectroscopic data of cerebrosides 14-2-16 and 14-2-17.

H 14-2-16 14-2-17 H 14-2-16 14-2-17

1 4.09dd(10.2,5.5)  4.10dd(10.2,5.5) 1" 4.27 d(7.8) 4.29d(8.0)
3.73m 3.75m 2" 3.24dd(8.9, 7.8) 3.34dd(9.0, 8.0)

2 4.00m 4.02m 3" 3.40t(8.9) 3.45t(9.0)

3 4.131(7.2) 4.15t(7.4) 4" 3.381(8.9) 3.39t(9.0)

4 5.48dd(15.5,7.2)  5.50dd(15.6,7.4) 5" 3.28m 3.30m

5 5.74dt(15.5, 6.4) 5.78 dt(15.6, 6.4) 6" 3.71m 3.75dd(12.2, 5.2)

6 2.08 m(2H) 2.05 m(2H) 3.87dd(12.1,2.5)  3.87dd(12.2, 2.5)

7 2.08 m(2H) 2.05m(2H) 2! 4.02 dd(7.5, 3.8) 4.05dd(7.8, 3.8)

8 5.41m 5.40m 3/ 1.70m, 1.45m 1.70m, 1.45m

9 5.41m 5.40m Me  0.88t(7.0) 0.871(6.5)

10  1.95m(2H) 1.95m(2H) NH  8.33d(8.6) 8.35d(8.5)

Me  0.88t(7.0) 0.871(7.0)
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Table 14-2-8: 'H NMR spectroscopic data of cerebrosides 14-2-18~14-2-21.

H 14-2-18 14-2-19 H 14-2-20 14-2-21
1 4.13m 4.13m 1 3.88dd(10.5, 4.5) 4.12dd(10.5, 3.5)
3.68m 3.67m 3.83dd(10.5, 4.5) 3.71dd(10.5, 3.5)
2 3.97m 3.98m 2 3.93dd(8.0, 4.5) 3.99dd(7.5, 3.5)
3 4.12m 4.13m 3 4.141(8.0) 4.131(7.5)
4 5.48dd(15.0,7.5) 5.48dd(15.0,8.0) 4 5.47 dd(15.5, 8.0) 5.48dd(15.5, 7.5)
5 5.73dt(15.0, 5.5) 5.73dt(15.0,6.5) 5 5.72dd(15.5, 6.5) 5.74dd(15.5, 6.0)
6 2.14m 2.09m 6 2.08td(7.5,6.5) 2.06m
7 2.09m 2.21m 7 2.20td(7.5,7.0) 2.07m
8 5.56m 5.33m 8 5.351(7.0) 5.141(6.5)
9 5.99m 9
10 5.99m 6.02d(15.5) 10 6.02d(15.5) 1.97t(7.5)
11 5.54m 5.52dt(15.0,7.0) 11 5.55dt(15.5,7.0) 1.39m
12 2.06m 2.07 q(7.0) 12 2.08td(7.5, 7.0)
13~16 1.28~1.24m 1.38~1.28m 13 1.38m
17 1.38~1.24m 1.38~1.28 m 12~15 1.29m
18 0.891(7.0) 0.891(7.0) 14,15 1.29m
19 1.71s 16 1.29m 1.29m
2! 4.12dd(8.0,4.8) 4.12dd(8.0,4.8) 17 1.29m 1.29m
3! 1.71m, 1.56 m 1.69m, 1.54m 18 0.901(6.0) 0.90t(6.5)
4'~19' or 1.38~1.24m 1.38~1.24m 19 1.71s 1.59s
24'~26'
20" or23" 2.02q(6.0) 2.02q(6.0) 1/
21'0r22" 5.34m 5.34m 2! 4.45d(6.0) 3.99dd(8.0, 4.0)
27' 1.28~1.24m 1.38~1.24m 3 5.50dd(15.5,6.0) 1.70m, 1.55m
28’ 0.891(7.0) 0.891(7.0) 4! 5.83dd(15.5,6.5) 1.41m
1" 4.26d(7.5) 4.26d(7.5) 5/ 2.03td(7.5, 6.5)
2" 3.18m 3.18m 5'~19' 1.29m
3" 3.35m 3.35m 6 1.38m
4" 3.28m 3.28m 7'~15" 1.29m
5" 3.28m 3.28m 16’ 1.29m
6" 3.87dd(12.0,1.0) 3.87dd(12.0,1.0) 17’ 1.29m
3.71m 3.71m 18’ 0.901(6.0)
20’ 1.29m
21’ 0.901(6.5)
1" 4.87 d(4.5) 4,27 d(8.0)
2" 3.96dd(7.5, 4.5) 3.19dd(9.5, 8.0)
3" 4.101(7.5) 3.34m
4" 3.63m 3.30m
5" 3.69m 3.28m
6" 3.63m,3.56m 3.87dd(12.0, 1.5)

3.67dd(12.0, 5.0)
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Table 14-2-9: 'H NMR spectroscopic data of cerebrosides 14-2-22~14-2-24.

==

14-2-22

14-2-23

14-2-24

O 00 N O UV &~ WN -

NH
3-OH
2-OH
2"-0H
3"-0H
4"-0H
6'-0OH

3.51dd(10.2, 4.1), 3.94m
3.78m

3.98m

5.40dd(15.6, 6.9)

5.58 dt(15.6, 6.4)

2.16m

2.731(7.6)

2.15m

1.23m

1.23m

1.23m

1.23m

1.23m

0.851(6.9)
6.09brs, 5.79brs
4.30brt(5.1)
5.44dd(15.1, 5.1)
5.67 dt(15.1, 6.9)
1.93dt(6.9, 6.8)
1.23m

1.23m

1.23m

0.851(6.6)
4.12d(7.8)
2.96m

3.14m

3.05m

3.09m

3.67 brdd(11.0, 6.0)
3.46ddd(11.0, 6.0, 5.0)
7.39d(9.1)
4.97m
5.78d(5.0)
4.99m

4.93m

4.94m

4.531(6.0)

3.51dd(10.6, 4.1),3.94m
3.78m

3.97m

5.37dd(15.6, 6.9)

5.57 dt(15.6, 6.2)

1.94m

1.94m

5.09 brt(6.2)

1.94m
1.23m
1.23m
1.23m
1.23m
0.851(6.9)
1.54brs

4.30 brt(4.6)
5.44dd(15.4, 5.3)
5.68dt(15.4, 6.4)
1.94m

1.23m

1.23m

1.23m

0.851(6.9)
4.11d(7.8)
2.96m

3.14m

3.04m

3.08m

3.66 brdd(9.7, 6.0)
3.43ddd(9.7, 6.0, 5.5)
7.39d(9.7)
4.95d(5.5)
5.78d(5.0)

4.98 d(4.6)
4.92d(5.0)

4.94 d(4.6)
4.531(6.0)

3.51dd(10.1, 4.1),3.95m
3.78m

3.97m
5.36dd(15.6, 6.9)
5.56 dt(14.2, 6.2)
1.97m

1.97m

5.38(3.3)
5.381(3.3)

1.97m

1.23m

1.23m

1.23m

1.23m

1.23m
0.851(6.8)

4.30brt(5.1)
5.43dd(15.1, 5.5)
5.68dt(15.1, 6.9)
1.97m

1.23m

1.23m

1.23m
0.851(6.8)
4.12d(7.8)
2.96m

3.14m

3.04m

3.09m

3.67 brdd(11.3, 5.9, 1.9)
3.43ddd(11.3, 5.9 5.0)
7.39d(9.6)
4.95d(5.5)
5.78d(54.6)
4.99d(4.6)
4.92d(5.0)
4.93d(5.0)
4.521(5.9)
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Table 14-2-10: 'H NMR spectroscopic data of cerebrosides 14-2-25~14-2-27.

H 14-2-25 H 14-2-26 14-2-27
1 4.30dd(10.5, 3.5) 1 4.75dd(10.7,6.6)  4.70dd(10.6, 6.0)
3.90dd(10.5, 7.0) 4.50dd(10.7,4.5)  4.50dd(10.6, 4.6)
2 4.19m 2 5.26 m 5.28m
3 4.31(6.9) 3 4.34m 4.29m
4 5.68dd(15.3, 7.4) 4 4.22m 4.23m
5 5.93dt(15.3, 5.8) 5 2.11m,1.97m 2.23m,1.93m
6 2.25m 6 1.80 m(2H) 1.85m
7 2.23m 7~17, 1.26~1.38m 1.25~1.457
5'~15°(6'~15"),
20'~23'
8 5.33m 18, 24/ 0.93t(6H, 7.6) 0.87 t(6H, 6.8)
10 2.17t(7.6) NH 8.55d(9.1) 8.66d(9.2)
11 1.48m 2! 4.60m 4.70m
12~15 1.40~1.55 3’ 2.10m, 2.00 m 4.51m
16 1.40~1.55 4 1.85m 2.13m
17 1.40~1.55 5/ 1.85m
18 1.071(7.2) 16’, 19’ 2.07m 2.13m
19 1.79s 17’, 18’ 5.50m 5.51m
1" 4.94d(7.7) 4,97 d(7.7)
2! 4.18m 2" 4.01t(8.0) 3.98m
3! 1.70m, 1.80m 3" 4.19m 4.17m
4 1.52m 4" 4.20m 4.19m
5'~15' 1.40~1.50 5" 3.87m 3.84m
16 2.24m 6" 4.32dd(11.6, 5.5) 4.52d(11.7)
17°,18’ 5.53m 4.52d(11.6) 4.31dd(11.7, 5.4)
19’ 2.24m
20'~21"  1.40~1.50
22' 1.40~1.50
23/ 1.40~1.50
24’ 1.07t(7.2)
1" 4.46 d(8.0)
2" 3.38(7.8)
3" 3.49m
4" 3.50m
5" 3.51m
6" 4.06d(11.7),

3.86dd(11.7, 5.2)
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Table 14-2-11: 'H NMR spectroscopic data of cerebrosides 14-2-28 and 14-2-29.

H 14-2-28 14-2-29 H 14-2-28 14-2-29
1 4.75dd(6.1,12.5)  4.35dd(6.1,12.9) 4'~22" 1.21brs

4.35dd(6.0,12.8)  4.75dd(5.7,12.8) 4'~21' 1.24brs
2 5.29m 5.29m 22' 0.851(7.8)
3 4.65m 4.66m 23’ 0.851(8.7)
4 1.95m 1.94m 1" 4.95d(8.1) 4.95d(8.4)
5~19 1.21brs 1.24brs 2" 4.05dd(8.4,9.7) 4.051(8.4)
20 0.851(8.7) 0.851(7.8) 3" 4.25m 4.25m
NH 8.60d(9.1) 8.52d(9.0) 4" 4.36m 4.36m
2! 4.28m 2.421(7.2) 5" 3.90m 3.90m
3/ 1.82m 1.77~1.85m 6" 4,52dd(5.2,11.6)  4.20m, 4.55m

4.20dd(2.2, 11.8)
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15 Marine natural products

15.1 Marine terpenoids

Table 15-1-1: Compounds, MFs, and test solvents of marine terpenoids 15-1-1~15-1-28.

No. Compounds MFs Test Refer-
solvents  ences
15-1-1 6-hydroxy-1-brasilene Cy5Hy60 CDCl3 [1]
15-1-2 epibrasilenol acetate Cy7H,50, CDCl3 [1]
15-1-3 6-epi-B-snyderol Cy5H,50Br  CDCls [1]
15-1-4 cyperusol A; Cy5H,,03 C;D5N [2]
CDCl5 [2]
15-1-5 cyperusol A, Cy5H»,03 C;D5N [2]
CDCls [2]
15-1-6 cyperusol B, Cy5H,,0, CDCl3 [2]
15-1-7 cyperusol B, Cy5H 4,0, CDCls [2]
15-1-8 cyperusol C Cy5Hy60, CDCls [2]
15-1-9 cyperusol D Cy5H,,03 C;D5N [2]
CDCls [2]
15-1-10  (4R*,55*,6Z,10R*)-8-oxo0-eudesm-6-en-5a,11-diol  Cy5H,,05 CDCls [3]
CsDsN 3]
15-1-11  (6E,10R)-4,5-dioxo-11-methoxy-eudesm-6-ene C16H2603 CDCl; [3]
15-1-12  (45*,5E,10R*)-7-oxo-tri-nor-eudesm-5-en-44-ol C4,H450, CDCls [3]
15-1-13  aignopsanoic acid A Cy5H»,03 CDCl3 [4]
15-1-14  (4S,5R,10S)-methyl aignopsanoate A Ci6H,403 CDCls [4]
15-1-15  isoaignopsanoic acid A Cy5H»,03 CDCl3 [4]
15-1-16  dysideamine C,1Hy9NO5;  CDCly [5]
15-1-17  puupehanol Cy1H3004 CDCls [6]
15-1-18  12-acetylalcyopterosin D C47H,30,Cl  CDCl5 [7]
15-1-19  12-n-butanoylalcyopterosin D Cy9H,70,Cl  CDCl5 [7]
15-1-20  4,12-bis-n-butanoylalcyopterosin O Cy3H3,04 CDCl3 [7]
15-1-21  4,12-bis(acetyl)alcyopterosin O Ci9H2604 CDCls [7]
15-1-22  12-acetyl-4-n-butanoylalcyopterosin O Cy1H3004 CDCl3 [7]
15-1-23  13-acetoxy-12-acetylalcyopterosin D Cy9Hp50,Cl  CDCl5 [71
15-1-24  12-acetyl-13-n-butanoxyalcyopterosin D C,1Hy90,Cl  CDClg [7]
15-1-25  13-hydroxyalcyopterosin D Cy5H,;,0,C1  CDCl5 [7]
15-1-26  alcyopterosin P Cy5H470,C1 CDCl5 [7]
15-1-27  nakijiquinone E C4uyHs90,N  CDCl5 [8]
15-1-28  nakijiquinone F C44Hs590,N  CDCly [8]

https://doi.org/10.1515/9783110631616-015
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15113 R=H
15-1-14 R=Me

RO” 12
15-1-18 R = Ac 15-1-21 Ac Ac 15-1-24 Ac But
15-1-19 R = But 15122 Ac But 151256 H H

R20

R'O
R1

1 1"
15-1-20 COCH,CH,CH; COCH,CH,CH;

R2 R'0” rt R2
15-1-23 Ac Ac

Table 15-1-2: 'H NMR spectroscopic data of marine terpenoids 15-1-1~15-1-3 and 15-1-6.

H 15-1-1 15-1-2 15-1-3 15-1-6

1 5.17 brd(17.4), 5.04 brd(10.7)

2 5.05brs 4.96brs 5.84dd(17.4, 10.7) 2.34m

3 2.48m

4 1.38m, 1.33m 1.41m,1.09m 1.39m,1.27m

5 1.24m 2.05m 1.58m, 1.28 m

6 1.95m 2.23brd(ca. 7)
7 al1.50m,$1.95m 2.27m,1.59m 2.31m

8 2.12m, 1.18 m 2.08m, 1.38m 2.11m 1.37m

9 2.68m 2.60m 02.14m,$1.98m 1.45m

10 1.97m 1.98m 4.31dd(11.2, 4.0) 3.76m

11 0.96 d(6.9) 0.70d(6.8)

12 0.97 d(6.8) 0.91d(6.8) 1.01s 4.58brs, 4.68m
13 1.02s 0.82s 1.04s 1.63brs

14 0.89s 0.90s 4.78brs, 4.59brs 1.16d(6.1)

15 0.99 d(6.8) 0.97 d(6.9) 1.25s

OAc 2.01s
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Table 15-1-3: 'H NMR spectroscopic data of marine terpenoids 15-1-4 and 15-1-5.

H 15-1-4 (C;D5N) 15-1-4 (CDCl5) 15-1-5 (C5D5N) 15-1-5 (CDCl,)

3 2.98d(18.0), 2.61s 2.93d(18.0), 2.60s
2.77 d(18.0) 2.84d(18.0)

6a  3.01brd(17) 2.64brd(ca. 17) 2.78dd(2.8, 16.4) 2.52dd(3.1, 16.5)

68  2.68dd(11.3,16.5)  2.50dd(11.0,16.8)  2.98dd(10.0,16.4)  2.63dd(9.2, 16.5)

7 2.41m 2.39m 2.50m 2.39m

8 1.82m, 1.74m 1.87m, 1.67m 1.88m 1.81m

90  1.89ddd(4.3, 4.6, 1.72m 1.85m 1.73ddd(4.3, 4.6,
13.4) 14.0)

98  2.31ddd(6.1,12.8, 2.07 ddd(5.8, 13.7, 2.27.ddd(6.1, 12.5, 2.07 ddd(5.8,
13.4) 13.8) 13.2) 13.4, 14.0)

12 4.75brs, 4.77 brs 4.75m 4.80brs, 4.10brs 4.78m

13 1.69brs 1.76 brs 1.72s® 1.77s9

14 1.47s 1.46s 1.70s9 1.47s9P

15  1.59s 1.49s 1.57s9 1.47s9P

DThe chemical shifts of 13-, 14-, and 15-Me were not assigned in the literature, and here, the place-
ments are only to display the data.

Table 15-1-4: 'H NMR spectroscopic data of marine terpenoids 15-1-7~15-1-9.

H 15-1-7 15-1-8 15-1-9 (CsD;5N) 15-1-9 (CDCL,)
1 3.32dd(4.4,11.2)
2 234m 1.72m a2.11m 1.84m
1.62m B 2.38ddd(4.0, 13.0,
13.5)
3 2.49m o 1.52ddd(3.5, 12.0, 2.18m 1.92m
13.5)
B 1.79ddd(3.0, 3.5, 2.33m
12.0)
5 1.28m
6 2.23brd(ca.7) 1.84m,1.26m 3.95d(12.0) 3.48d(12.0)
7 2.27m 1.94m 3.03 ddd(4.0, 12.0, 2.35ddd(3.5, 12.0,
13.0) 13.0)
8 1.35m al.6lm a 1.93 dddd(4.0, 4.0, al.79m
6.5, 16.5)
B 1.38dddd B 1.33dddd B 1.18dddd
(3.5,13.0,13.5,17.0) (4.0, 13.0, 13.0, 16.5) (3.5,13.0, 13.0, 16.5)
9 1.47m a1.13ddd a 1.80dddd a 1.34dddd
(4.0,13.0,13.5) (4.0, 13.0, 13.0, 16.5) (3.5,13.0, 13.5, 16.5)
B 1.90ddd B 1.44dddd B 1.49dddd
(3.5, 3.5,13.5) (4.0, 6.5, 6.5, 16.5) (3.5,7.0,7.0,16.5)
10 3.75m 1.72m 1.67m

12 4.58brs,4.68m 4.72m

4.73m, 4.92brs

4.60m, 4.66brs
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52 —— 15 Marine natural products

Table 15-1-4 (continued)

H 15-1-7 15-1-8 15-1-9 (C5D5N) 15-1-9 (CDCl,)
13 1.63brs 0.89s® 1.90s9P 1.79s9D

14 1.17d6.1) 11159 1.10d(6.4) 0.92d(6.4)
15 1.75s® 1.56s® 1.30s®

DThe chemical shifts of methyls in the literature were not assigned, and here, the placements are
only to display the data.

Table 15-1-5: 'H NMR spectroscopic data of marine terpenoids 15-1-10~15-1-12.

H 15-1-10 (CDCl5) 15-1-10 (CsD5N)  15-1-11 15-1-12
1 a1.86dt(13.2, 4.4) a1.88m 1.56m al71m
B1.17 brd(13.2) B- 1.39m B 1.34td(13.2,3.2)
2 al.56m - 1.52m al.56m
B1.61m 1.32m [32.10dt(14.0, 4.0)
3 al1l.61m,B1.53m - 2.43m, 2.39m a1.95m,B1.52m
4 1.94m 2.16m
6 6.865s 6.23brs 5.92s 6.04s
8 2.43m a2.39brdt(17.6, 3.6)
B 2.61ddd(17.6, 14.4, 4.8)
9 a2.93d(16.8) a2.63d(16.8) a1.78m al.74m
B2.05d(16.8) B2.19d(16.8) B1.98m B 1.86dd(14.4, 4.8)
11 1.46s
12 1.42s 1.64s 1.34s 1.42s
13 1.435s 1.72s 1.35s
14 1.05s 1.11d(6.4) 1.08s
15 1.00d(6.4) 1.12d(6.4) 2.13s
OMe 3.10s

Table 15-1-6: 'H NMR spectroscopic data of marine terpenoids 15-1-13~15-1-15.

H 15-1-13 15-1-14 15-1-15
lax 1.40td(13.8, 4.2) 1.37td(13.8, 4.8) 1.40 m(ov)
leq 2.05brddd(13.2, 4.8, 1.98ddd(13.8, 3.6, 1.2) 2.05dt(13.2, 3.0)
2.4)
2 1.60 m(ov) ax1.72m, eq 1.50m ax 1.50 m(ov),
eq 1.40 m(ov)
3 ax 1.40m(ov), eq 1.30m ax1.40m,eq1.30m ax 1.40m(ov), eq 1.30m
4 1.49m 1.55m 1.50 m(ov)
6ax 1.85td(14.4, 4.8) 1.84td(14.4, 4.8) 1.81td(14.4, 5.4)
6eq 1.78ddd(14.4, 6.0, 2.4) 1.78ddd(14.4, 5.4, 2.4) 1.74ddd(14.4, 6.6,1.2)
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15.1 Marine terpenoids = 53

15-1-13

15-1-14

15-1-15

7ax

7eq

11
13
14
15
OMe

2.70dddd(15.6, 14.4,
6.0, 3.0)

2.44 dddd(15.6, 4.8,
2.4,0.6)

5.95dd(3.0, 0.6)
0.82d(7.2)

0.89s

1.06s

2.63dddd(15.0, 14.4,
6.0, 3.0)
2.40dddd(15.0, 4.8,
2.4,0.6)

5.75dd(3.0, 0.6)
0.83d(7.2)

0.91s

1.12s

3.70s

2.55dddd(18.0, 14.4,
6.6, 3.0)
3.61ddt(18.0, 5.4, 1.2)

6.50dd(3.0, 1.2)
0.82d(6.6)
0.91s

1.01s

Table 15-1-7: 'H NMR spectroscopic data of marine terpenoids 15-1-16 and 15-1-17.

H 15-1-16 15-1-17 H 15-1-16 15-1-17

1 1.74m al.15 11 1.545 0.89s
1.20dt(13.2, 3.0) B 1.78d(12.5) 12 0.965 0.83s

2 2.04brs 1.52 13 0.92s 1.205s

3 5.15s a1.41,B1.43 14 0.99d(7.4) 0.885

5 0.94 15 2.28d(12.6) 6.58d(7.0)

6 1.44 dt(13.2, 3.6) 1.53 2.52d(12.6)
1.27 dd(13.8, 3.6) 17 7.99 5(OH)

7 1.70dd(13.8, 3.6) @2.16d(13.5) 18 5.53s
0.99 d(7.4) B1.52 19 5.625

9 1.47m 1.96 d(6.4) 20 4.22 d(4.0)

10 1.89ddd(12.6, 4.2, 1.8) 21 4.69 d(4.0)

Table 15-1-8: 'H NMR spectroscopic data of marine terpenoids 15-1-18, 15-1-25, and 15-1-26.

H 15-1-18 15-1-25 15-1-26 H 15-1-18 15-1-25 15-1-26
1 2.74s 2.73s 5.28s 12 5.12s 4.69s

4 3.57 t(9) 3.76 t(8) 3.80m 13 2.33s 4.71s 2.425s
5 3.15t(9) 3.30t(8) 3.54m, 3.28m 14 1.14s 1.16s 1.45s
8 7.01s 7.19s 7.15s 15 1.14s 1.16s 0.44s
10 2.69s 2.82s 2.48d(15),3.30m 2! 2.08s
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Table 15-1-9: 'H NMR spectroscopic data of marine terpenoids 15-1-19~15-1-24.

H 15-1-19 15-1-20 15-1-21 15-1-22 15-1-23 15-1-24

1 2.74s 2.73s 2.74s 2.745s 2.73s 2.73s

4 3.571(9) 4.151(8) 4.151(8) 4.15m 3.63t(9) 3.62t(8)

5 3.151(9) 3.03t(8) 3.03t(8) 3.02m 3.20t(9) 3.20t(8)

8 7.26s 7.01s 7.01s 7.01s 7.20s 7.19s

10 2.69s 2.69s 2.69s 2.69s 2.77 s 2.77s

12 5.13s 5.15s 5.15s 5.15s 5.13s 5.13s

13 2.42s 2.35s 2.35s 2.365s 5.14s 5.14s

14 1.14s 1.13s 1.14s 1.14s 1.15s 1.14s

15 1.14s 1.13s 1.14s 1.14s 1.15s 1.14s

2! 2.30m 2.29m 2.065s 2.065s 2.08s 2.10s

3/ 1.62m 1.64m

4 0.941(7) 0.931(7)

2" 2.29m 2.07s 2.35m 2.10s 2.31t(7)

3" 1.64m 1.67m 1.66 (7)

4" 0.941(7) 0.941(7) 0.941(7)

Table 15-1-10: 'H NMR spectroscopic data of marine terpenoids 15-1-27 and 15-1-28.

H 15-1-27 15-1-28 H 15-1-27 15-1-28

1 2.06m, 1.49m 2.08m, 1.49m 1/ 2.01m, 1.59m 1.99m,
1.64m

2 2.04m, 1.95m 2.04m,1.92m 2! 1.90m, 1.2~1.3m 2.11m

3 5.15brs 5.15brs 3 2.35ddd(13.5, 13.5, 4.8) 5.15brs

6 1.64m,1.11m 1.65m,1.11m 2.11m

7 1.38m, 1.34m 1.37m 6 1.50m, 1.21m 1.60m,
0.94m

8 1.32m 1.32m 7' 1.42m 1.37m

10 1.11d(12.0) 1.11d(11.6) g’ 1.25m 1.22m

11 1.55brs 1.55brs 10’ 0.91d(11.8) 1.17d(11.8)

12 1.02s 1.02s 11’ 4.465s,4.415s 1.53s

13 0.99d(6.3) 1.00d(5.7) 12’ 1.07s 1.03s

14 0.85s 0.865s 13’ 0.99d(6.3) 1.00d(6.3)

15 2.61d(13.9) 2.62d(13.7) 14/ 0.85s 0.865s

2.47d(13.9) 2.49d(13.7) 15’ 2.59brs 2.70d(14.5),

2.61d(14.5)

19 5.21s 5.24s 17’ 8.45 (OH)

NH 5.8~6.4brs 5.88brs 19’ 11.06 s(OH) 11.07 s(OH)

OMe 3.91s 3.92s 21’ 7.545s 7.60s
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Table 15-1-11: Compounds, MFs, and test solvents of marine terpenoids 15-1-29~15-1-50.

15.1 Marine terpenoids = 55

No. Compounds MFs Test solvents References
15-1-29 depressin C,y0H300 CDCl4 [9]
15-1-30 10-hydroxydepressin Cy0H300, CDCl3 [9]
15-1-31 1-epi-depressin CyoH300 CDCl5 [9]
15-1-32 1-epi-10-hydroxydepressin Cy0H300, CDCl4 [9]
15-1-33 1-epi-10-oxodepressin Cy0H250, CDCl5 [9]
15-1-34 10-0x0-11,12-dihydrodepressin Cy0H300, CDCl5 [9]
15-1-35 1-epi-10-0x0-11,12-dihydrodepressin Cy0H300, CDCl3 [9]
15-1-36 2-epi-10-o0x0-11,12-dihydrodepressin Cy0H300, CDCl3 [9]
15-1-37 8,10-dihydroxy-iso-depressin CyoH3003 CDCl5 [9]
15-1-38 microclavatin CyoH2503 - [10]
15-1-39 - Cy0H3003 CDCl5 [11]
15-1-40 agrostistachin CyoH3003 CDCl3 [12]
15-1-41 14-dehydroagrostistachin CyoH,503 CDCl3 [13]
15-1-42 17-hydroxyagrostistachin CyoH3004 CDCl3 [13]
15-1-43 agroskerin CyoH3003 CDCl5 [13]
15-1-44 koumbalone A CyoHp503 CDCl3 [14]
15-1-45 koumbalone B CyoH2503 CDCl3 [14]
15-1-46 yuexiandajisu A CyoH3003 CDCl3 [15]
15-1-47 yuexiandajisu B CyoH300, CDCl3 [15]
15-1-48 hookerianolide A CyoH250¢ CD;0D [16]
15-1-49 hookerianolide B CyoH2805 DMSO-dg [16]
15-1-50 hookerianolide C Cy,H3,0¢ DMSO-dg [16]

15129 R=H 15-1-31 R=H

15-1-30 R=O0OH 15-1-32 R=0H
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R!' R?
OH H
=0 H
OH OH

15-1-40
15-1-41
15-1-42

15-1-45

R

15-1-46 R = OH
15-1-47 R=H (6]

15-1-48 R =OH
15149 R=H
15-1-50 R = OEt

Table 15-1-12: 'H NMR spectroscopic data of marine terpenoids 15-1-29~15-1-32.

H 15-1-29 15-1-30 15-1-31 15-1-32

1 1.15m 1.15m 0.71m 0.57m

2 1.50dd(10.2, 8.7) 1.50dd(10.2, 8.4) 1.08 m 1.03m

3 6.37d(10.2) 6.30d(10.5) 6.11d(10.2) 6.04d(10.2)

6 3.55dd(13.8, 4.4) 3.50dd(13.8, 8.4) 3.71dd(13.8,11.1) 3.63dd(14.3, 11.0)
2.97 dd(13.8, 5.7) 3.02dd(13.8, 5.7) 2.83brd(13.8) 2.89brd(14.3)

7 5.081(6.6) 5.111(6.6) 5.21brd(11.1) 5.27 (ov)

9 2.15m, 2.00 m 2.39m, 2.07m 2.18m, 2.10m 2.48brd(11.4),2.06 m

10 2.17m, 1.96 m 4.38td(9.3, 9.3) 2.28m,2.07m 4.31td(9.6, 3.8)

11 4.841(5.4) 5.06d(9.3) 4.88 brd(8.4) 5.26 (ov)

13 2.20m, 1.75m 2.38m, 1.80m 2.17m,1.93m 2.33m, 2.13m

14 2.05m, 0.80 m 2.07m,1.19m 1.88m, 1.03m 1.99m,1.27m

16 1.16s 1.18s 1.16s 1.15s

17 1.09s 1.06s 1.11s 1.11s

18 1.87s 1.83s 1.80s 1.77 s

19 1.56s 1.66s 1.59s 1.71s

20 1.56s 1.63s 1.59s 1.59s

Table 15-1-13: 'H NMR spectroscopic data of marine terpenoids 15-1-33~15-1-36.

H 15-1-33 15-1-34 15-1-35 15-1-36

1 0.65m 0.97m 0.75m 0.65m

2 1.10m 1.42m 1.15m 1.14m

3 6.12d(9.9) 6.35d(10.8) 6.05d(10.5) 6.08d(10.5)

6 3.80dd(13.5, 10.8) 3.85dd(13.5, 10.8) 3.72dd(12.0, 14.7) 3.63dd(14.7, 10.5)
2.91d(13.5) 2.90brd(13.5) 2.95 (ov) 3.05dd(14.7, 3.0)

7 5.35brd(10.8) 5.42dd(10.8,1.2) 5.42dd(12.0, 1.8) 5.42dd(10.5, 3.0)
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Table 15-1-13 (continued)

15.1 Marine terpenoids = 57

H 15-1-33 15-1-34 15-1-35 15-1-36
9 3.10d(13.2) 3.07d(11.1) 3.03 (ov) 3.03s
2.91d(13.2) 2.80d(11.1) 2.93 (ov) 3.03s
11 6.03s 2.60dd(18.0, 9.0) 2.70d(17.1) 2.35m
2.12d(18.0) 2.05d(17.1)

12 2.08m 2.02m 2.10m

13 2.35m,1.98m 1.40m, 0.80m 1.45m,1.25m 1.65m,1.30m

14 2.02m, 1.18 m 1.50m, 0.60 m 1.83m, 1.20m 2.00m, 1.07 m

16 1.17s 1.16s 1.12s 1.13s

17 1.11s 1.15s 1.13s 1.15s

18 1.84s 1.83s 1.82s 1.83s

19 1.61s 1.79s 1.61s 1.64s

20 2.17s 0.95d(7.2) 0.90d(6.6) 0.88d(6.6)

Table 15-1-14: 'H NMR spectroscopic data of marine terpenoids 15-1-37~15-1-40.

H 15-1-37 15-1-38 15-1-39 15-1-40

1 1.24m 1.05m 1.16~1.25m 1.11m

2 1.52m 1.45dd(10.5, 8.0) 1.53dd(8.1, 9.3) 1.51dd(10.0, 8.0)

3 6.39d(10.5) 6.00d(10.5) 6.28d(9.3) 6.25d(10.0)

6 6.55d(16.2) 6.44d(16.5) 5.25d(9.6) 5.22d(10.0)

7 6.10d(16.2) 5.81d(16.5) 5.17 d(9.6) 5.11brd

9 2.40dd(15.0,3.6) 3.67s 4.11dd(9.0, 6.6) 2.44dd(12.0, 2.5)
1.91m 2.01m

10  4.85m 2.29m 4.18m

11 5.67 d(10.2) 2.70dd(2.5, 15.0) 4.68dd(6.3) 5.11brd

2.38dd(10.5, 15.0)

12 1.85m

13 2.20m, 1.78m 1.26 m, 1.16 m 2.03~2.44m,1.60~1.80m  2.25m,1.78m

14  1.91m,1.40m 1.82m,0.90m 1.16~1.25m, 0.70~0.85m  2.01m, 0.83m

16 1.27s 1.14s 1.01s 0.965s

17 1.15s 0.94s 1.16s 1.14s

18 1.87s 1.89s 1.90s 1.87d(0.7)

19 1.45s 1.63s 1.70brs 1.76d(1.5)

20 1.69s 1.08d(7.5) 1.59brs 1.70brs

Table 15-1-15: 'H NMR spectroscopic data of marine terpenoids 15-1-41~15-1-44.

H 15-1-41 15-1-42 15-1-43 15-1-44

1 1.15m 1.31m 1.12m 1.10m

2 1.57 dd(11.0, 8.0) 1.73dd(11.0, 8.0) 1.52dd(11.0, 9.0) 1.53dd(11.2, 8.5)

3 6.19d(11.0) 6.32d(11.0) 6.28d(11.0) 6.07dd(11.2, 1.5)
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Table 15-1-15 (continued)

H 15-1-41 15-1-42 15-1-43 15-1-44
6 5.21m 5.29.d(9.0) 5.19d(10.0) 3.82dd(14.0, 11.5)
3.00brd(14.0)
7 5.28d(10.0) 5.19m 5.08 d(10.0) 5.51brd(11.5)
9 3.18d(10.0) 2.53dd(12.0, 2.9) 2.71dd(13.0, 7.0) 4.60d(3.0)
2.85d(10.0) 2.10m 2.59dd(13.0, 7.0)
10 4.27 m 5.70m
11 5.88s 5.19m 5.40d(16.0) 5.78s
13 3.42m 2.35m 1.60m 3.86m
1.94m 1.87m 1.37m 1.76dt(2.2, 12.0)
14 091m,2.11m 0.95m, 2.10m 0.90m, 1.43m 2.15brd(14.0)
0.92brq(12.0)
16 0.99s 1.09s 1.07s 1.03s
17 1.18s 3.48s 1.15s 1.18s
18 1.93d(1.1) 1.94s 1.92s 1.84d(1.5)
19 1.91d(1.1) 1.84d(2.7) 1.87 brs 1.60t(3.0)
20 1.88d(1.2) 1.78brs 1.29s 1.90d(1.5)
OH 4.30d(6-0H)
Table 15-1-16: 'H NMR spectroscopic data of marine terpenoids 15-1-45~15-1-48.
H 15-1-45 15-1-46 15-1-47 15-1-48
1 1.19ddd(10.0, 8.5, 2.0) 0.75m 0.67m 0.761(8.7)
2 1.60dd(10.8, 8.5) 2.06 m 2.10~2.13 m 1.53dd(11.7, 8.7)
3 6.26dq(10.8, 1.8) 5.74d(11.1) 5.57d(10.8) 5.55d(11.7)
5 4.15dd(5.3, 11.0) 2.72m, 2.10~2.13m 4.07 d(8.8)
6 3.80dd(10.0, 14.0) 2.48m 2.36m 3.571(8.8)
2.97 brd(14.0, 1.6) 2.67m
7 5.57 brd(10.0) 4.88dd(5.2,7.2) 4.29brt 2.64d(8.8)
9 4.50s 2.04m 2.10~2.13 m a2.78d(14.1)
B1.24d(14.1)
10 2.12m 2.10~2.13m
11 6.11q(1.7) 5.02brt 5.01brt 7.12(2.0)
13 2.32dt(11.0, 8.0) 2.14m 2.10~2.13m a2.22~2.32m
1.90dd(10.0, 11.0) B 2.49~2.55m
14 2.23m 1.19m 1.01m a2.00dt(14.7, 3.8)
0.79brq(12.0) 1.95m 1.92m B 1.44~1.50m
16 1.06s 1.15s 1.12s 1.08s
17 1.16s 1.19s 1.12s 1.14s
18 1.92d(1.8) 1.78s
19 1.40t(1.6) 1.58s 1.58sD 1.53s
20 2.13d(1.7) 1.57s 1.545®

DThe chemical shifts were not assigned in the literature, and here, the placements are only to display
the data.
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Table 15-1-17: 'H NMR spectroscopic data of marine terpenoids 15-1-49 and 15-1-50.

H 15-1-49 15-1-50 H 15-1-49 15-1-50

1 0.73t(8.7) 0.781(8.8) 13a  2.15~2.27m 2.26~2.36m

2 1.53dd(11.0,8.8) 1.55dd(11.2,8.8) 138 2.42~2.48m 2.45~2.51m

3 5.59d(11.0) 5.60d(11.2) l4a  1.97dt(14.7,3.9) 1.92dt(14.6, 3.8)
5 4.06 d(8.9) 4.07d(8.9) 14 1.50~1.56m 1.50~1.60m

6 3.511(8.9) 3.541(8.9) 16 1.02s 1.04s

7 2.61d(8.9) 2.63d(8.9) 17 1.12s 1.12s

9a 2.67d(12.5, 4.7) 2.74d(13.8) 18 1.76s 1.76s

98 0.88t(12.5) 1.24d(13.8) 19 1.46s 1.48s

10 5.05d(12.5) OEt 3.41q(7.0), 1.15(7.0)
11 7.52d(1.3) 7.121(2.0)

Table 15-1-18: Compounds, MFs, and test solvents of marine terpenoids 15-1-51~15-1-68.

No. Compounds MFs Test Refer-
solvents ences
15-1-51 - Cy1Hs,03 CDCl5 [17]
15-1-52  (15%,37,7Z,115*,12R*)-18-hydroxydolabella- CyoH3,0, CDCl5 [17]
3,7-dien-2-one
15-1-53 - CyoH3,05  CDClg [17]
15-1-54 - Cy0H340, CDCl3 [17]
15-1-55  knightol CyoH3,0,  CDCly [18]
15-1-56 knightol acetate CyyH3,03 CDCl3 [18]
15-1-57 knightal Cy0H300, CDCl3 [18]
15-1-58 11,12-epoxy-sarcophytoxide Cy0H3003 CDCl3 [19]
15-1-59  durumolide F CyyH3,04 CDCl3 [20]
15-1-60  durumolide G C,4H3,0g CDCl3 [20]
15-1-61 durumolide H Cy6H3609 CDCl3 [20]
15-1-62  durumolide | Cy4H3,0g CDCl3 [20]
15-1-63  durumolide | CyoH30,  CDCl3 [20]
15-1-64 durumolide K CyoH,605 CDCl3 [20]
15-1-65 durumolide L CyoH2405 CDCl3 [20]
15-1-66  durumhemiketalolide A CyoH2505 CDCl3 [21]
15-1-67  durumhemiketalolide B CyyH30¢ CDCl3 [21]
15-1-68 durumhemiketalolide C CyyH300¢ CDCl3 [21]
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R2
15-1-59 OH H

15-1-60 OAc OH
15-1-61 OAc OAc

15-1-55 R = CH,0H
15-1-56 R = CH20AC
15-1-57 R = CHO

R" R? RS 15-1-64 R = (S)-CH,OH 15-1-66 R = (S)-CH,OH
151-62 OAc OAc OH 15-1-65 R = (R)-CHO 15-1-67 R = (S)-CH,0Ac
15163 H OH H 15-1-68 R = (R)-CH,OAc

Table 15-1-19: 'H NMR spectroscopic data of marine terpenoids 15-1-51~15-1-54.

H 15-1-51 15-1-52 15-1-53 15-1-54

2 3.02brd(6.0) 4.08d(2.0) 1.53m

3 1.99m 6.36s 2.86d(2.0) 2.93dd(10.0, 3.0)

4 4.26m

5 2.14dd(13.5, 4.0) 1.96m 1.18 m 1.18 m
2.31dd(13.5, 2.0) 3.12brd(11.0) 2.05m 2.11m

6 1.80m 2.11m 2.10m

2.72dd(12.5, 6.0) 2.38m 2.33m
7 5.34dd(11.5, 4.0) 4.97 brd(12.5) 5.07 d(12.0) 5.08 brd(10.0)

8 2.74ddd(16.0, 7.5, 4.0)
3.14ddq(16.0, 11.5, 1.5)

9 5.84dddd 1.62m 2.06m,2.41m 2.07m,2.32m
(7.5,1.5,1.5,1.5) 2.21td(14.5, 2.0)

10 2.01m 1.40m, 2.03m 1.73m 1.57m,1.73m

11 1.09m, 1.20m 2.27ddd(12.0,8.0,3.0) 1.97m 1.54m

12 1.92dt(7.5, 7.5) 1.76 m 1.72m 1.65m

13 5.08 hept(7.5, 1.5) 1.62m, 1.95m 1.61m,1.97m 1.36m,1.55m

14 1.41m,2.00m 1.63m,1.90m 1.41m,1.52m

15 1.59brs 1.07 s 1.26s 1.26s

16 1.68brs 1.81s 1.52s 1.27s

17 1.09d(7.0) 1.65s 1.74s 1.69s

18 3.81dd(9.5, 6.0), 4.09d(9.5)

19 5.19 brd(1.5) 1.26s 1.26s 1.17s

20 1.86brs 1.27s 1.12s 1.24s

OMe 3.40s
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Table 15-1-20: 'H NMR spectroscopic data of marine terpenoids 15-1-55~15-1-59.

H 15-1-55 15-1-56 15-1-57 15-1-58 15-1-59

1 1.97m 1.96m 2.09m 2.97m

2 2.37m,1.82m 2.38m, 1.82m 2.70m, 2.10m 5.44m 1.93m, 1.64m

3 5.51brt(7.8) 5.56t(7.9) 6.49dd(9.8,5.0) 5.20d(10.1) 3.49brt(8.3)

5 2.22m,2.33m 2.23m,2.30m 2.45dt(14.3,7.4) a2.37m 1.68m, 1.86m

2.33dt(13.7,6.9) B2.82m

6 2.02m, 1.49m 1.88m, 1.46m 1.96m, 1.47 m al1.69m, 2.20m

B1.87m
7 2.76dd(7.5,3.4) 2.74dd(7.4,3.4) 2.65dd(7.3,4.1) 2.78dd(4.2,4.2) 5.26brt(6.9)
9 2.04m,1.42m 2.00m, 1.42m 1.88m, 1.46m a1.18m, 2.18m
B2.20m

10 2.16m,1.59m 2.16m, 1.59m 2.13m a1.36m, 2.39m, 2.17m

f2.02m

11 5.19brt(6.6) 5.16t(6.7) 5.21brt(6.6) 2.52dd(2.8, 5.09 brd(4.9)

10.4)

13 2.22m 2.22m 2.14m a0.95m 2.57 brd(12.4)
2.17m 2.14m 2.07m B2.24m 2.16m

14 1.59m,1.45m 1.58m, 1.44m 1.64m,1.53m 2.46m 4.32dt(9.9, 2.8)

16 1.68s 1.66s 1.69s 4.50brs

17 4.73brs 4.71brs 4.78brs 1.67s 6.29d(1.3)
4.61brs 4.60brs 4.64brs 5.68d(1.9)

18 4.09d(12.6) 4.54d(12.3) 9.33s 1.75s 4.20d(11.8)
4.03d(12.6) 4.43d(12.3) 4.13d(11.8)

2.06 s(0OAc) 2.11s(0Ac)

19 1.21s 1.20s 1.14s 1.32s 1.64s

20 1.61s 1.59s 1.59s 1.26s 1.76s

Table 15-1-21: 'H NMR spectroscopic data of marine terpenoids 15-1-60~15-1-64.

H 15-1-60 15-1-61 15-1-62 15-1-63 15-1-64
2.63m 2.75m 2.82m 2.77m 3.06 m
2.00m, 2.07 m 1.96m 1.78dt(14.4,2.9) 1.87 dt(14.6, 1.78m, 1.95m

2.4)
1.56m 1.40m

3 5.22dd(8.0,5.5) 5.17dd(7.4,5.1) 2.82m 2.70dd(7.3,2.3) 3.04m
2.06 d(0OAc) 2.07 s(0OAc)

5 1.64m,1.76m 1.70m, 1.83m 1.23td(13.0, 2.6) 1.24m, 2.08 m 1.65m, 2.13 m

2.46m

6 2.25m, 2.20m 2.20m 2.35m, 2.19m 2.23m, 2.10m 2.18m,2.10m

7 5.08 brt(6.5) 5.06 brt(6.8) 5.37 brdd(9.6,3.9) 5.03brd(4.3) 5.18 brt(5.6)

9 2.20m 2.20m 4.11dd(10.4,2.7) 2.35m,2.12m 2.27m

10 2.46m,2.25m 2.40m, 2.25m 2.67m,2.41m 2.58m, 2.52m 2.58m, 2.44m

11 5.44dd(7.5,3.0) 5.54brd(6.6) 5.52brdd(8.3,5.6) 5.47 brdd(9.7, 6.681(6.8)

3.1)
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Table 15-1-21 (continued)

H 15-1-60 15-1-61 15-1-62 15-1-63 15-1-64
13 3.96 d(8.5) 5.10d(8.5) 5.28 d(8.5) 4.05brs
2.08 s(0Ac) 2.12 s(0Ac)
14 4.24dd(8.5, 6.0) 4.33dd(8.5, 4.8) 4.17 d(8.5) 4.06 d(6.0) 5.57 d(2.0)
17 6.29d(2.5) 6.29d(1.9) 6.33d(2.9) 6.32d(3.2) 6.28d(2.0)
5.85d(2.5) 5.78d(1.3) 6.03d(2.5) 6.08d(2.8) 5.62d(1.6)
18 4.14d(12.0) 4.13d(11.8) 4.41d(12.2) 1.24s 3.72d(11.6)
4.05d(12.0) 4.05d(11.8) 3.85d(12.2) 3.67d(11.6)
2.12 s(0Ac) 2.12 s(0Ac) 2.15s(0Ac)
19 1.67s 1.67s 1.71s 1.645s 1.62s
20 1.74s 1.74s 1.72s 1.73s 1.84s
Table 15-1-22: 'H NMR spectroscopic data of marine terpenoids 15-1-65~15-1-68.
H 15-1-65 15-1-66 15-1-67 15-1-68
1 3.12dt(12.4, 2.4) 3.461(9.0) 3.431(9.0) 3.37dd(9.5, 2.0)
2 2.12m 2.36m 2.38ddd(14.0, 9.0, 6.5) 2.30m
1.77m 2.03m 2.00ddd(14.0, 10.0, 9.0) 1.89ddd(13.0,
5.5,2.0)
3 3.35dd(8.6, 2.4) 4.70dd(10.5, 6.0) 4.48dd(10.0, 6.5) 4.16dd(11.0, 5.5)
5 2.33m 1.74dd(9.5, 4.0) 1.75m 2.27m
2.01ddd(12.8, 1.64m 1.66m 1.71m
6.4, 4.0)
6 2.17m,2.15m 2.14m 2.23m, 2.08 m 2.14m,2.08m
7 5.15brt(6.0) 5.09t(7.5) 5.14t(7.0) 5.09t(6.0)
9 2.32m, 2.27m 2.18m, 2.10m 2.17m,2.11m 2.16m,2.10m
10 2.64m,2.42m 2.35m, 2.16 m 2.27m, 2.18m 2.35m, 2.22m
11 6.63dd(6.8, 4.8) 5.35t(7.5) 5.32t(6.5) 5.10 brt(6.0)
13 2.77d(13.5) 2.79d(14.0) 2.61d(13.5)
2.30d(13.5) 2.23d(14.0) 2.38d(13.5)
14 5.51d(2.0)
17 6.34d(2.0) 6.32d(1.5) 6.30d(2.0) 6.35d(2.0)
5.67 d(1.6) 5.72d(1.5) 5.70d(2.0) 5.72d(2.0)
18 9.42s 3.76d(11.0) 4.34d(12.0) 4.15d(11.5)
3.47d(11.0) 4.00d(12.0) 4.09d(11.5)
2.09 s(0Ac) 2.13 s(0Ac)
19 1.61s 1.66s 1.63s 1.52s
20 1.86s 1.75s 1.73s 1.77s

Table 15-1-23: Compounds, MFs, and test solvents of marine terpenoids 15-1-69~15-1-89.

No. Compounds MFs Test solvents References
15-1-69 simplexin A CyeH4206 CDCl5 [22]
15-1-70 simplexin B Co6H4407 CDCly [22]
15-1-71 simplexin H CygHy09 CDCl4 [22]

printed on 2/13/2023 3:14 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



15.1 Marine terpenoids = 63

Table 15-1-23 (continued)

No. Compounds MFs Test solvents References
15-1-72 simplexin | CyH4200 CDClg [22]
15-1-73 simplexin C C3,Hs5,044 CDCl3 [22]
15-1-74 simplexin D C34Hs56014 CDCls [22]
15-1-75 simplexin E C33H5,044 CDClg [22]
15-1-76 simplexin F CygH46010 CDCl3 [22]
15-1-77 simplexin G CygH46010 CDCl [22]
15-1-78 asterolaurin A CyH3609 CDClg [23]
15-1-79 asterolaurin B Cy6H3609 CDCl3 [23]
15-1-80 asterolaurin C Cy6H3609 CDCl5 [23]
15-1-81 asterolaurin D Cy,H3,05 CDCl3 [23]
15-1-82 asterolaurin E Cy4H3,07 CDCl3 [23]
15-1-83 asterolaurin F CyyH3005 CDClg [23]
15-1-84 gibberosin O Cy1H3,04 CDCl3 [24]
15-1-85 gibberosin P Cy9H3003 CDCls [24]
15-1-86 gibberosin Q CyyH3,0,4 CDCl3 [24]
15-1-87 gibberosin R CyoH3,0, CDCl3 [24]
15-1-88 gibberosin S Cy4H3605 CDClg [24]
15-1-89 sinugibberoside F CyoH3004 CDCl3 [24]

R'" RZ R®
15-1-70 But OH H
15-1-71 But OAc OH
154172 Ac OAc OH

R’ R?

AcOHO g ““OHOR1 15-1-73 Ac But
15-1-74 But But

R20™ 15-1-75 COCH=CH, But
) 15-1-76 Ac H

* OBut 15-1-77 H Ac

15-1-82 R = CH,0Ac
15-1-83 R=Me

15-1-84 R= )\/}ﬁ 15187 R= )W/\E;

20
151.85 R= )\/er AcO

15188 R= j\/\ﬁ
15186 R= j\/ﬁf
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Table 15-1-24: 'H NMR spectroscopic data of marine terpenoids 15-1-69~15-1-72.

H 15-1-69 15-1-70 15-1-71 15-1-72
1 2.25dd(12.0,7.1) 2.17dd(11.2,7.5) 2.13dd(10.8, 7.0) 2.11m
2 3.57s 3.49s 3.55s 3.54s
3 2.10s(0Ac)
4a 2.14d(8.5) 1.79d(14.5) 1.99m 1.99m
4B 1.87m 2.65dd(14.5, 8.5) 2.64dd(14.5, 8.0) 2.62dd(14.5, 8.5)
5a 2.10m 1.57m 1.54m 1.51m
58 1.74m 1.46m 1.45m 1.44m
6 4.30dd(12.5,3.0) 4.57d(6.0) 5.60d(5.5), 5.60d(5.5),
2.08 s(0Ac) 2.09 s(0Ac)
8a 2.82dd(13.5, 4.5) 1.86dd(14.5, 3.5) 1.86dd(15.0, 3.5) 1.87dd(15.0, 4.0)
83 2.48d(13.5) 1.99t(13.0) 2.00m 2.00m
9 4.10dd(10.5, 4.5) 4.06ddd(11.0,7.5, 4.12ddd(11.0,7.5, 4.11ddd(11.0, 8.0,
3.5) 3.5) 3.5)
10 3.06 brt(8.8) 3.081(7.5) 3.17t(7.5) 3.261(7.5)
11 2.01 s(0Ac) 1.99 s(0Ac) 1.98 s(0Ac) 2.005s(0Ac)
12a 1.44m 1.44m 1.48m 1.46m
128 2.27d(12.0) 2.21d(14.0) 2.32m 2.26dd(13.0, 2.5)
13 al.46m al42m 3.88m 3.90td(11.0, 3.5)
B 1.35t(12.0) B1.33m
14 1.20 brt(12.0) 1.14m 1.22m 1.19m
15 1.54s 1.39s 1.39s 1.41s
16 5.21s,5.47 s 1.16s 1.19s 1.20s
17 1.55s 1.49s 1.51s 1.50s
18 1.86m 1.73m 1.71m 1.72m
19 0.95d(7.0) 0.95d(7.0) 1.18d(7.0) 1.18d(6.5)
20 0.78d(7.0) 0.82d(7.0) 1.00d(7.0) 1.00d(6.5)
3-n-butyrate 0.94t(7.5) 1.00t(7.5) 0.99t(7.5)
1.60tq(7.5, 7.5) 1.681q(7.5,7.5) 1.67m
2.16(7.5) 2.30m, 2.35m 2.30m, 2.34m
Table 15-1-25: 'H NMR spectroscopic data of marine terpenoids 15-1-73~15-1-75.
H 15-1-73 15-1-74 15-1-75
1 2.38m 2.41dd(11.5,7.5) 2.42dd(11.0, 7.5)
2 3.53s 3.55s 3.56s
4a 1.99dd(13.5, 11.0) 2.02dd(14.5, 10.0) 2.05m
43 2.62dd(13.5, 8.5) 2.65dd(14.5, 8.5) 2.67m
5a 1.50dd(16.5, 8.5) 1.52dd(16.7, 8.5) 1.57m
58 1.40m 1.41m 1.47 dd(10.5, 5.5)
6 5.58 d(6.0), 2.07 s(0OAc) 5.60d(5.5) 5.69d(5.5)
8a 1.80dd(14.5, 3.5) 1.82dd(14.5, 3.5) 1.84dd(14.5, 4.0)
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H

15-1-73

15-1-74

15-1-75

8B
9

10
12

13
14
15
16
17
18
19
20

3-n-butyrate

6-n-butyrate

6-acrylate

13-n-butyrate

1.93dd(14.5, 11.0)
4.27 ddd(11.0, 7.5, 3.5)
2.60t(7.5)
5.00d(10.0),

2.05 s(0Ac)
5.49t(10.0)
1.73t(11.5)

1.37s

1.17s

1.10s

1.69m

0.97 d(7.0)

0.94d(7.0)

0.97(7.5)

1.67m, 2.25m, 2.37m

0.92t(7.5), 1.60tq(7.5,
7.5)
2.19td(7.5, 2.0)

1.95dd(14.5, 11.0)
4.29ddd(11.5, 7.5, 3.5)
2.631(7.5)

5.03d(9.5), 2.07 s(0OAc)

5.50dd(11.5, 9.5)
1.75m

1.39s

1.19s

1.17s

1.71m

0.99d(7.0)

0.96 d(7.0)
0.97t(7.5)

1.68m, 2.27m, 2.39m
0.941(7.5), 1.66m,
2.32t(7.5)

0.96(7.5), 1.61tq(7.5,
7.5)
2.21td(7.5, 2.0)

1.97 dd(14.5, 11.0)
4.31ddd(11.0, 7.5, 3.5)
2.641(7.5)

5.03d(9.5), 2.07 s(0Ac)

5.50dd(11.0, 9.5)
1.76t(11.0)

1.40s

1.22s

1.12s

1.74m

0.99d(7.0)

0.96 d(7.0)

0.991(7.5)

1.68m, 2.28 m, 2.40m

5.84dd(10.5, 1.5)
6.15dd(17.5, 10.5)
6.40dd(17.5, 1.5)
0.95t(7.5), 1.60tq(7.5,
7.5)

2.21td(7.5, 2.0)

Table 15-1-26: 'H NMR spectroscopic data of marine terpenoids 15-1-76 and 15-1-77.

H 15-1-76 15-1-77 H 15-1-76 15-1-77

1 2.33dd(11.5,7.0) 2.38m 13 2.99dd(11.5,9.5) 5.47t(10.0)

2 3.54s 3.55s 2.08 s(0Ac)

4a 2.00dd(15.0, 10.0) 1.82m 14 1.44t(11.5) 1.71m

48 2.64dd(15.0, 7.5) 2.65dd(13.8,9.0) 15 1.40s 1.40s

5a 1.52dd(16.5, 8.5) 1.59m 16 1.18s 1.165s

586 1.43m 1.42m 17 1.15s 1.12s

6 5.60d(6.0), 2.08 s(OAc) 4.56d(6.0) 18 1.74m 1.69m

8a 1.83dd(14.5, 4.0) 1.86m 19 1.16d(7.0) 0.99d(7.0)

88 1.94dd(14.5,11.0) 1.95m 20 1.03d(7.0) 0.96 d(7.0)

9 4.26ddd(11.0,7.5,4.0) 4.24m 3-n-butyrate  0.99t(7.5), 0.981(7.0),

10 2.59t(7.5) 2.601(7.0) 1.69m, 1.67 m,

12 4.87d(9.5) 5.01d(10.0) 2.28m, 2.37m 2.27 m,
2.18 s(0Ac) 2.18 s(0Ac) 2.39m
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Table 15-1-27: 'H NMR spectroscopic data of marine terpenoids 15-1-78~15-1-81.

H 15-1-78 15-1-79 15-1-80 15-1-81

1 5.88d(2.1) 5.08d(9.3) 6.10d(3.6) 4.60d(8.2)

3 6.48s 6.44d(1.5) 6.44s 4.31d(13.7),

4.69d(13.7)

4a 2.38m 2.87m 2.48m 2.88d(14.0)

5 a2.10m 2.73m 1.75m, 2.28 m a2.05m
B1.55m 2.51dd(14.1, 5.1) B1.50m

6 a1.25m,32.18m 5.27 dd(5.1, 12.0) 2.31m 2.20m

8 2.97d(8.4) 4,66 d(8.4) 3.95brs 2.96d(8.4)

9 3.741(6.6) 4.031(7.0) 3.95m 5.681(7.5)

10 a2.40m 2.68m 2.35m a22.35m
B2.59dd(6.7, 8.7) 2.10m 2.58m B 2.61dd(7.0, 8.7)

11a 2.28brs 2.25d(11.1) 2.55m 1.71m

12 5.26d(6.3) 5.33d(5.7) 5.27.d(7.2) 5.84d(14.4)

13 5.65dd(6.3, 9.3) 5.79dd(5.7, 9.3) 5.56 dd(6.3, 9.3) 6.44dd(10.7, 15.1)

14 5.10m 5.15d(9.3) 5.10d(9.0) 5.84d(14.4)

16 1.70s 1.76s 1.72s 1.36s

17 1.70s 1.76s 1.74s 1.36s

18 1.37s 1.76s 5.18s,5.38s 1.80s

19 4.93s,5.11s 4.79s,5.48s 4.97s,5.48s 4.73s,4.925s

OAc 1.97s5,1.985,2.03s 2.04s,2.05s5,2.06s 1.93s5,1.995,2.03s 2.10s

Table 15-1-28: 'H NMR spectroscopic data of marine terpenoids 15-1-82 and 15-1-83.

H 15-1-82 15-1-83 H 15-1-82 15-1-83

la 3.641(12.0) 3.641(12.0) 12 6.41d(7.8) 6.39d(8.0)
1B 4.10dd(12.0, 6.0) 4.10d(12.0, 5.5) 13 5.221(7.8) 5.26 d(8.0)
4a 3.02d(10.0) 3.0dd(4.0, 6.5) 14 5.31d(7.8) 5.31d(8.0)

5 1.60m 1.46m, 1.58m 16 1.79s 1.76s

6 a2.10m,B2.40m 2.24m 17 1.75s 1.79s

8 5.46 d(8.1) 5.36d(7.5) 18 4.64s 1.76s

9 5.771(7.2) 5.67 1(7.0) 19 5.10s, 5.14s 5.04s,5.08s
10 a2.52d(6.9), 32.40m 2.47d(5.5),2.41m OAc 2.085s,2.09s 2.10s

11a 2.10m 2.03m

Table 15-1-29: 'H NMR spectroscopic data of marine terpenoids 15-1-84~15-1-89.

H 15-1-84 15-1-85 15-1-86 15-1-87 15-1-88 15-1-89

1 1.98m 1.99m 2.00m 1.47m 1.62m 2.58dd(9.5, 9.5)
2a 1.73m 1.76 m 1.78m 1.60m 1.56m 1.63m

2B 1.38m 1.40m 1.40m 1.28m 1.25m 1.50m

3a 1.65m 1.66m 1.66m 1.66m 1.63m 1.98m

3B 1.83m 1.84m 1.84m 1.80m 1.80m 2.05m
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Table 15-1-29 (continued)

H 15-1-84 15-1-85 15-1-86 15-1-87 15-1-88 15-1-89
4 2.52m 2.52m 2.52m 2.52m 2.51m
5 5.37 dd(10.0, 9.5)
6 2.50m 2.50m 2.48m 2.50m 2.49m a2.02m,32.35m
7 2.44m 2.45m 2.46m 2.47m 2.46m a2.25m,$2.01m
9 2.41m 2.42m 2.42m 2.40m 2.41m 2.32q(9.5)
10a 2.03m 2.05m 1.95m 1.55m 1.49m 2.23dd(10.0, 9.5)
108 1.68m 1.66m 1.72m 1.78m 1.53m
12 1.52m 4.68dd(9.2, 3.6)
13 2.35m 2.35m 2.38m 2.31m 2.16m 5.87d(10.5)
14 1.77m 1.76m 1.94m 5.32dd(7.2,6.8) 5.95d(10.5)
15 4.88m 3.79m 2.63 sept(7.0)
16 1.45s 1.10d(7.0) 4.51d(12.0) 1.35s
4.60d(12.0)
17  1.23d(6.0) 1.25d(6.3) 1.45s 1.10d(7.0) 1.73s 3.59d(12.5)
3.64d(12.5)
18 1.18s 1.20s 1.21s 0.95s 1.01s 1.11s
19 4.91s 4.91s 4.91s 4.88s 4.88s 4.68s
4.92s 4.92s 4.92s 4.89s 4.91s 5.06s
20 1.05d(7.0) 1.05d(6.9) 1.05d(7.0) 1.03d(7.0) 1.00d(6.8) 1.60s
OAc 2.05s 1.99s 2.07s,2.13s

Table 15-1-30: Compounds, MFs, and test solvents of marine terpenoids 15-1-90~15-1-100.

No. Compounds MFs Test Refer-
solvents ences
15-1-90  16-acetoxy-15-bromo-7-hydroxy-9(11)- C,,H33BrO3 CDCl; [1]
parguerene
15-1-91  tedanol CyoH3,Br,05S CD30D [25]
15-1-92  gracilin) Cy4H3,049 CDCl3 [26]
15-1-93  gracilinK C,1H,80g CDCl3 [26]
15-1-94  gracilinL Cy3H3,0¢ CDCls [26]
15-1-95  3'-norspongiolactone Cy4H340, CDCly [26]
15-1-96  (15,35,4R,75,85,115,125,135,15R,20R)-7- C2,H34N,0 CDCls [27]

formamido-20-isocyanoisocycloamphilectane
15-1-97  (15,35,4R,75,85,115,125,135,15R,20R)-7,20-  Cy,H34N,0,  CDCls [27]
diform-amidoisocycloamphilectane

15-1-98  (15*3S5*4R*,75*%,85%,125%135%)-7- Cy1H33NO CDCly [27]
formamidocycloamphilect-11(20)-ene

15-1-99  (1R*,35*,4R*,75*,85*,125%,135%)-7- C,1H33NO CDCly [27]
formamidoamp-hilecta-11(20),14-diene

15-1-100  (15*,35*,4R*,75%,85%,125*,135%)-7- C,1H33NO CDCly [27]

formamidoamp-hilecta-11(20),15-diene
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15-1-93

Table 15-1-31: 'H NMR spectroscopic data of marine terpenoids 15-1-90 and 15-1-91.

H 15-1-90 15-1-91 H 15-1-90 15-1-91
1 a0.85dt(12.9,6.0) ax1.55ddd(13.5, 11 5.33 brd(6.2) 5.31ddd(6.3, 2.0,
13.3, 3.6) 1.7)
B1.59m eq 1.70ddd(13.3, 12 a1.80m ax 1.82ddd(17.3,
3.6, 3.4) 3.5, 2.0)
B2.42m eq 2.46 ddd(17.3,
6.3,3.1,1.6)
2 al79m ax2.27 dddd(13.6,
13.5,12.7, 3.4)
B1.96m 14 @1.38dd(13.1,10.3) ax1.37dd(13.9,
10.7)
eq2.16 dddd(13.6, B2.24m eq 2.36 ddd(13.9,
4.2,3.6,3.6) 5.9,3.1)
15 4.27 m 4.37dd(8.9, 3.4)
3 0.63dt(9.2, 6.2) 4.02dd(12.7, 4.2) 16  4.55m, 4.25m 4.49dd(11.8, 3.4)
5 1.12dd(13.5, 3.4) 1.08dd(12.7, 2.5) 2.09 s(0Ac) 4.19dd(11.8, 8.9)
17 1.05s 1.06s
6 a2.11lm ax 1.62ddd(12.7, 18  0.40dd(9.3, 4.1) 1.13s
12.7,11.1)
—-0.05dd(5.6, 4.4)
B1.60m eq 1.98ddd(12.7, 19 0.97s 1.01s
4.7,2.5)
7 3.141d(10.4, 4.6) 3.02ddd(11.2, 20 0.96s 1.08s
9.7, 4.7)
8 2.33m 2.37 dddddd
(10.7,9.8, 5.9,
3.5,1.7,1.6)
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Table 15-1-32: 'H NMR spectroscopic data of marine terpenoids 15-1-92~15-1-95.

15.1 Marine terpenoids =—— 69

H 15-1-92 15-1-93 15-1-94 15-1-95
1 2.10m, 1.20m 1.66m, 1.08 m 1.56m 1.80m, 0.99m
2 1.61m, 1.45m 1.51m 1.48m 1.45m
3 1.36m, 1.05m 1.33m, 1.17m 1.36 m, 1.04m 1.22m, 1.08 m
5 2.24m,1.10m 1.33m, 0.97m 1.45m,1.32m 1.90m, 1.03m
6 1.99 s(0Ac) 3.72m 1.62d(7.0) 3.88ddd(6.0, 11.2,
16.0)
7 3.53ddd(1.2, 7.0, 16.0) 5.43q(7.0) 3.02dd(16.0, 11.0)
3.28ddd(1.2, 7.0, 16.0) 2.68dd(16.0, 6.0)
8 6.53 ddt(1.5, 7.0, 16.0) 6.28dd(2.0, 10.0)
10 3.91ddd(1.5,6.0,12.0) 3.83ddd(1.5, 6.0,
12.0)
11 3.10q(6.0) 3.72q(6.0) 5.92 d(4.0) 2.02m, 1.78 m
12 5.03s, 2.05 s(0Ac) 5.13s, 2.07 s(OAc) 4.14dd(4.0, 5.5) 2.28m
13 6.19s, 2.05 s(0Ac) 6.17 s, 2.06 s(OAc) 2.70ddd(2.2, 5.0, 1.63m
9.0)
14 3.07dd(1.2, 9.0) 2.39d(11.0)
15 5.99d(6.0) 5.98 d(6.0) 6.36s, 2.05 s(0Ac) 4.71dd(6.0, 3.8)
16 6.12d(6.0) 6.12d(6.0) 5.99d(2.0) 4,12dd(11.2, 6.5)
2.07 s(0OAc) 4.02dd(11.2, 6.5)
17 0.84s 0.85s 0.87s 0.76s
18 0.92s 0.87s 0.98s 0.83s
19 1.24s 0.95s
2! 2.26m, 1.28 m
3/ 1.61m,0.82m
4 0.92t
Table 15-1-33: 'H NMR spectroscopic data of marine terpenoids 15-1-96~15-1-99.
H 15-1-96 15-1-97 15-1-98 15-1-99
1 1.13m 1.14m 1.41m 2.88m
2 0.82m, 1.54m 0.77m, 1.54m 0.90m, 1.60 m 1.27m,1.62m
3 1.12m 1.12m 1.26 m 1.27m
4 0.77m 0.70m 1.32m cis 0.85m,
trans 0.78 m
5 1.03m, 1.89m 1.01m, 1.78m 1.04m, 1.74m 1.08 m, 1.89m
6 cis 1.93m, 2.08 m cis1.96m cis1.32m,2.04m cis1.93m,2.23m
trans 1.56 m, 1.83 m trans 1.57 m, 1.80 m trans 1.58 m, trans 1.56 m,
1.86m 1.88m
8 cis 1.62m cis 1.57 m cis 1.81m cis 2.03m
trans 1.11m trans 0.98 m trans 1.15m trans 1.23 m
9 0.98m, 1.88m 0.99m, 1.86m 1.04m, 1.90m 1.08m, 1.81m
10 1.25m, 1.98 m 1.00m, 1.89m 1.95m, 2.23 m 2.00m, 2.34m
11 0.95m 0.96m
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Table 15-1-33 (continued)

H 15-1-96 15-1-97 15-1-98 15-1-99
12 0.94m 0.75m 0.81m 1.88m
13 trans 0.77 m 0.70m 0.79m 1.31m
14 1.13m, 1.41m 0.90m, 1.40m 1.08m, 1.32m 5.27m
15 1.43m 1.46m
16 1.35s 1.34s 0.96s 1.71s
17 1.02d(6.4) 0.86d(6.4) 0.93s 1.65s
18 cis 0.86 d(6.4) 0.85d(6.4) €is 0.90d(6.1) cis 0.82q(5.7)
trans 0.88 d(6.4) trans 0.92 d(6.1) trans 0.84q(5.7)
19 cis1.26s cis1.22s cis1.23s cis1.24s
trans 1.21s trans 1.17 s trans 1.20s trans 1.25s
20 ¢is 5.02q(2.0) cis 4.50q(1.5),
4.68q(1.5)
trans 5.04 q(2.0) trans 4.52 q(1.5),
4.70q(1.5)
21 cis 8.06d(2.3) cis 8.02d(1.8) cis 8.06 d(2.0) is 8.06 d(2.0)
trans 8.26 brd(12.4) trans 8.06 brd(12.1) 8.28brd(12.2) trans 8.28 brd(12.4)
22 trans 8.22 brd(12.1)
NH cis 5.14brs 5.31brs 5.10brs 5.13brs
NH trans 5.72brd(12.4) 6.25brd(12.1) 5.57 brd(12.2) 5.72brd(12.4)

5.92brd(12.1)

Table 15-1-34: 'H NMR spectroscopic data of marine terpenoid 15-1-100.

H 15-1-100 H 15-1-100 H 15-1-100

1 1.77m 12 1.45m 20 cis 4.80s, 4.58 s

2 0.65m, 1.82m 13 0.75m trans 4.83s, 4.60s
3 1.06 m 14 1.46m, 2.61brd(14.8) 21 cis 8.05d(2.0)

4 0.92m 16 4.65s,4.74s trans 8.27 d(12.2)
5 0.98m, 1.87m 17 1.71s 22

6 1.56m, 1.85m 18 cis 0.86 d(5.6) NH cis 5.06 brs

8 1.61m trans 0.88 d(5.6) NH trans 5.54brd(12.2)

9 1.23m, 1.95m 19 cis1.19s

10 1.90m, 2.33m trans 1.20 s

Table 15-1-35: Compounds, MFs, and test solvents of marine terpenoids 15-1-101~15-1-105.

No. Compounds MFs Test solvents References
15-1-101 deoxymanoalide Cy5H360, CDCl4 [28]
15-1-102 deoxysecomanoalide Cy5H360, CDCl3 [28]
15-1-103 manoalide diol Cy5H350, CDCl4 [28]
15-1-104 phorbaketal A Cy5H3,0,4 CD;0D [29]
15-1-105 similan A CyeHyo03 CDCl3 [30]
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15.1 Marine terpenoids = 71

15-1102 R = CHO
15-1-103 R = CH,0OH

Table 15-1-36: *H NMR spectroscopic data of marine terpenoids 15-1-101~15-1-105.

H 15-1-101 15-1-102 15-1-103 15-1-104 15-1-105
4.49dd(5.5, 3.3) 1.39m, 0.96 m
6.03brq(1.9) 6.04dt(3.4,1.9) 5.98brs 6.68dd(5.5, 1.2) 1.62m,1.41m
3 1.37m

1.18td(13.9, 4.0)

4 4.94dd(10.5, 5.4) 4.85brt(6.4) 4.64brt(5.5) 1.81s
5 2.23m, 2.17m 2.80t(6.7) 2.54m 0.94m
6 5.71m 6.511(7.0) 5.391(8.0) 2.43dd(16.1,13.7) 1.57m
2.58dd(16.1, 3.9) 1.38m
7 2.59ddd(13.7,3.9, 1.67m
3.4) 1.11td(12.5, 3.9)
8 2.16m 2.321(7.5) 2.16m
9 2.03m 2.09q(7.5) 2.20m 4.03d(14.7), 1.34m
4.07d(14.7)
10 5.14brt(6.5) 5.12brt(7.2) 5.13m 5.54brs
11 1.81dd(8.6, 3.3)
1.32m
12 2.03m 1.97m 2.03m 5.28brs
13 2.16m 2.03m 2.03m 1.89d(11.3)
14 1.75s 1.83dd(12.5,
5.6)
1.64m
15 1.85dd(17.6, 3.4) 4.66dd(9.9, 5.3)
2.02dd(17.6, 11.3)
16 1.90t(6.5) 1.901(6.3) 1.90(6.5) 4.74ddd(11.3, 8.1,
3.4)
17 1.56m 1.57m 1.57m 5.22brd(8.1)
18 1.42m 1.41m 1.41m 3.85s,
3.30s(0OMe)
19 1.77s 0.85s
20 0.99s 0.98s 0.99s 2.05m 0.83s
21 0.99s 0.98s 0.99s 2.13m 0.78s
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Table 15-1-36 (continued)

H 15-1-101 15-1-102  15-1-103 15-1-104 15-1-105

22 1.60s 1.59s 1.60s 5.12brt(7.4) 0.83s

23 1.65s 1.60s 1.64s 0.95s

24 5.32brs 9.43s 4.19d(11.5) 1.68s 7.30d(1.8)
4.10d(11.5)

25  4.87dd(17.8,1.9) 4.91brs 4.88brs 1.61s 6.53 brd(1.5)

4.92dd(17.8,1.9)

Table 15-1-37: Compounds, MFs, and test solvents of marine terpenoids 15-1-106~15-1-118.

No. Compounds MFs Test Refer-
solvents ences
15-1-106  stellettinL C30H40,  CDClg [31]
15-1-107  stellettin M C30H40,  CDCly [31]
15-1-108  stellettin | C30Hus05  CDClg 132]
15-1-109  stellettin K C30H40,  CDClg 132]
15-1-110  isogeoditin A CyoH350,  C4Dg [33]
15-1-111  13-(E)-isogeoditin A C,9H3g0,  CDCl3 [33]
15-1-112  isogeoditin B C31H405  CgDg [33]
15-1-113  jaspolide E C31H405  CgDg [34]
15-1-114  jaspolide A C30Ha004  CDCl3 [34]
15-1-115  jaspolide B C30H400,  CDCl3 [34]
15-1-116  22,23-dihydrostellettin B C30H400,  CDCl3 [33]
15-1-117  (175,20R,24R)-17,25-dihydroxy-20,24-epoxy- C30H500,  CDCl3 [35]
14(18)-malabaricen-3-one
15-1-118  (17R,20S,24R)-17,25-dihydroxy-20,24-epoxy- C30H500,  CDCl3 [35]

14(18)-malabaricen-3-one

15-1-107

=0, 13(2), 23(2)
15-1-111 =0, 13(E), 23(2)

15-1-112 R = OAc, 13(2), 23(E)
15-1-113 R = OAc, 13(E), 23(E)

R=
R=

15-1-108 15-1-109
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15-1-114 13(2)
15-1-115 13(E)

15-1-117

H

15.1 Marine terpenoids

15-1-116

OH

15-1-118

Table 15-1-38: 'H NMR spectroscopic data of marine terpenoids 15-1-106~15-1-110.

H 15-1-106 15-1-107 15-1-108 15-1-109 15-1-110

1 1.49m,1.55m 1.49m,1.55m 1.23m, 1.85m 1.14m,1.86m @ ddd(6.0, 10.0,
12.0)
1.61ddd(3.5, 10.0,
12.0)

2 1.70m,1.83m 1.70m,1.83m 1.71m,1.86m 1.69m,2.20m  2.40ddd(6.0, 10.0,
12.0)
2.28ddd(3.5, 10.0,
12.0)

3 3.32m 3.32m 4.09dd(2.4,7.8) 4.16brs

5 1.73m 1.68m 2.23m 2.46brd(11.2) 2.04dd(1.5,11.5)

6 1.48m,1.56m 1.46m,1.54m 1.42m,1.66m 1.87m 1.15m, 1.26 m

7 2.17m 2.10m 2.07m 2.12m 1.83m, 1.64m

9 1.81m 1.84m 1.75m 1.84m 1.42dd(7.0, 15.0)

10 2.19m 2.17m

11 2.22m 2.20m 2.19m 2.24m 1.97 dd(16.5, 15.0)
2.08dd(7.0, 16.5)

15 6.73d(15.0) 8.14d(15.2) 8.05d(15.3) 8.05d(15.2) 9.01d(15.5)

16 7.01dd 6.96dd 6.98dd 6.98dd 6.98dd

(15.0, 11.6) (15.2,1.6) (11.5,15.3) (11.2,15.2) (11.5,15.5)

17  6.42d(11.6) 6.47d(11.6) 6.28d(11.5) 6.29d(11.6) 7.22d(11.5)

18 2.33s 2.04s 2.02s 2.04s 1.82s

19 1.00s 1.00s 1.02s 0.91s 0.59s

21  2.04s 2.00s 1.965s 1.965s 2.21s

22 6.62d(15.1) 6.68d(15.1) 6.23d(15.2) 6.24d(15.2)

23  6.66dd 6.58dd 6.52dd 6.52dd 6.08d(12.0)

(15.1,9.5) (15.1, 9.5) (11.1,15.2) (11.2,15.2)

24 7.39d(9.5) 7.39d(9.5) 5.94d(11.0) 5.94d(11.2) 5.78d(12.0)

26 1.82s 1.82s 1.81s

27 2.02s 2.02s 1.83s 1.83s 1.04s
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Table 15-1-38 (continued)

H 15-1-106 15-1-107 15-1-108 15-1-109 15-1-110

28 1.04s 1.05s 1.10s 1.33s 1.17s

29 0.83s 0.83s 3.57d(10.4) 1.05s

3.79d(10.4)

30 1.40s 1.37s 1.36s 1.40s

@Typographic errors exist in the literature, not giving the chemical shift of H-1.

Table 15-1-39: 'H NMR spectroscopic data of marine terpenoids 15-1-111~15-1-114.

H 15-1-111 15-1-112 15-1-113 15-1-114

1 1.55m, 2.18 m 1.00m, 1.29m 1.05m, 1.30m 1.42m,1.60m

2 2.76m, 2.42m 1.92m, 1.68m 1.67m, 1.96m 1.70m, 1.87 m

3 4.83dd(5.0, 11.5) 4.84dd(5.0, 12.0) 3.33dd(5.0, 11.5)

5 2.40m 1.60m 1.63m 1.67m

6 1.52m, 1.55m 1.51m, 1.52m 1.48m, 1.68m 1.42m,1.70m

7 1.71m, 1.70 m 1.30m, 1.53 m 1.97m,2.03m 2.10m, 2.20m

9 1.91m 1.51m 1.50dd(7.0, 13.0) 1.85dd(7.0, 11.0)

11 2.29m, 2.39m 2.07m,2.11m 2.13dd(7.0, 14.0) 2.22d(11.5)

2.04dd(13.0, 14.0) 2.13m

15 6.94d(15.0) 9.01d(15.5) 7.02d(15.5) 8.26d(15.0)

16 7.09dd(15.0, 11.0) 6.96dd(15.5, 11.5) 6.93dd(11.0, 15.5) 6.93dd(11.5, 15.0)

17 7.06d(11.0) 7.22d(11.5) 7.32d(11.0) 7.25d(11.4)

18 2.37s 1.78s 2.63s 2.06s

19 0.88s 0.78s 0.75s 1.02s

21 2.09s 2.21s 2.04s 2.04s

23 6.75d(12.0) 6.07 d(12.0) 7.57 d(15.5) 6.23d(7.0)

24 6.49d(12.0) 5.77 d(12.0) 7.06d(15.5) 7.16d(7.0)

26 2.30s 1.83s 1.71s

27 1.155s 1.00s 1.03s 2.13s

28 1.08s 1.05s 0.98s 0.84s

29 1.46s 1.07s 1.11s 1.06s

30 1.38s

OAc 1.89s 1.88s

Table 15-1-40: H NMR spectroscopic data of marine terpenoids 15-1-115~15-1-118.

H 15-1-115 15-1-116 15-1-117 15-1-118

1 1.43m 1.04m ax1.51m ax —

1.60m 1.29m eq 1.78ddd(13.4, eq 1.78ddd(13.3,

7.6,3.5) 7.6, 3.5)

2 1.74m 2.39m ax 2.55ddd(16.1, ax2.56ddd(16.1,
10.9,7.6) 10.9,7.6)
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Table 15-1-40 (continued)

15.1 Marine terpenoids = 75

H 15-1-115 15-1-116 15-1-117 15-1-118
1.82m 2.74m eq 2.39ddd(16.1, eq 2.39ddd(16.1,
7.3,3.5) 7.3,3.5)
3 3.37dd(4.9, 11.5)
5 1.77m 2.37m 1.26m -
6 1.44m,1.68m 1.24m,1.52m 1.53m -
7 1.90m, 2.00m 2.23m ax1.15m, -
eq1.63m
9 1.89dd(6.8, 11.5) 1.90m 1.40dd(7.7, 12.7) -
11 2.32m 2.18m 1.51m -
2.25m
12 a1.59m,32.01m -
13 2.18m -
15  6.96d(15.3) 8.08 d(15.0) 2.13m, 2.18m -
16  6.98dd(11.4,15.3)  6.85dd(11.0,15.0)  1.43m, 1.49m -
17 7.28d(11.4) 6.33d(11.0) 3.52dd(10.2, 2.0) 3.57dd(10.2, 2.2)
18 2.34s 2.07s 4.62brs 4.62brs
4.91q(1.2,1.2,1.2)  4.91q(1.2,1.2,1.2)
19  1.01s 0.88s 0.98s 0.98s
21 2.04s 1.93s 1.14s 1.159
22 4.87 dd(3.5, 12.5) 1.56m, 2.10m -
23 6.26d(6.9) 2.60m 1.87m -
24 7.20d(6.9) 6.65brs 3.77 dd(5.4, 10.6) 3.831(7.4,7.4)
26 1.135s 1.179
27 2.15s 1.97s 1.22s 1.279
28 1.09s 1.08s 1.07 s 1.07s
29 1.09s 1.14s 1.04s 1.04s
30 1.43s 1.41s 1.03s 1.02s

®Assignments may be exchanged.

Table 15-1-41: Compounds, MFs, and test solvents of marine terpenoids 15-1-119~15-1-126.

No. Compounds MFs Test solvents References
15-1-119 gibberosin N Cy4H,,0 CDCls [24]
15-1-120 capillosanol Cy5Hp,0 CD3COCD; [36]
15-1-121 chabranol Cy4Hy,03 CDCl3 [36]
15-1-122 nanolobatolide CygHy603 CDCl3 [37]
15-1-123 rossinone B Cy1Hy,05 CDCl3 [38]
15-1-124 4'-chlorostypotriol triacetate C33H,5ClO; CDCl5 [39]
15-1-125 siphonellinol C C30H5,05 CDCls [40]
15-1-126 sipholenol | C39Hs5,0¢ CDCls [40]
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15-1-119

15-1-120

15-1-125

Table 15-1-42: 'H NMR spectroscopic data of marine terpenoids 15-1-119~15-1-122.

H 15-1-119 15-1-120 15-1-121 15-1-122

1 4.84dd(10.0, 4.4) a1.84m,B2.64m

2 2.02~2.14m 1.76 m, 1.54m al.44m,f1.62m 1.97m

3 1.98~2.03m 4.77 brs, 3.78 d(4.0, OH) al.42m,
B1.78m

4 4.13brs o2.52m,
B2.02m

5 5.18dd(8.4,7.2) 5.59brs 2.00brs

6 2.24m 2.31d(15.5), 2.02d(15.5) 5.33s

7 1.76~2.35m 1.91m,1.57 m

8 1.92d(15.0), 2.20d(15.0) 2.35m, 2.63 m

9 4.14dd(10.4, 4.4) 2.28d(3.5)

10 a2.02m 2.25m 2.58m o 1.86d(10.5)

B2.56dd(12.0, 4.0) B2.04m

11 a1.82d(13.0), 31.40d(13.0) 1.09d(7.2) 2.64d(10.5)

12 1.59s 1.68s 1.11d(7.2) a2.42d(11.0)
B 1.46d(11.0)

13 1.49s 1.02s 1.16s 0.93d(6.5)

14  5.09s,5.29s 1.03s 1.20s 2.37m

15 0.97 d(7.0) 1.04d(7.0)

16 1.05d(7.0)

17 1.28s
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Table 15-1-43: 'H NMR spectroscopic data of marine terpenoids 15-1-123 and 15-1-124.

H 15-1-123 15-1-124 H 15-1-123 15-1-124
1 3.10d(16.4), 13 1.31m,
2.68d(16.4) 1.581(13.1, 3.3)

2 6.79d(10.5) 14 4.51dd(12.0, 5.0)

3 6.90d(10.5) 1.38m 15 4.55d(8.8)

4 1.46m,1.15m 16 5.07 dm(8.9) 0.72d(6.4)

5 1.68m, 1.41m 17 0.93s

6 7.44d(1.9) 1.52d(12.6) 18 1.76d(1.1) 0.87s

7 2.06dd(12.4, 1.9) 19 1.54s 0.83s

8 1.01dd(15.1, 6.6) 20 1.10s 0.84s

9 1.92m 1.47m,1.12m 21 1.73d(1.2)

10 1.53m 0.86m 7' 2.25s

11 2.67m OAc 2.10s, 2.315s,
2.26s

12 1.75t(13.1, 3.3),

1.45t(13.1)

Table 15-1-44: 'H NMR spectroscopic data of marine terpenoids 15-1-125 and 15-1-126.

H 15-1-125 15-1-126 H 15-1-125 15-1-126

2 1.38m, 1.52m 1.46m, 1.64m 20 2.13dd(14.6,6.2) 1.36m, 1.60m

3 1.74m,1.98m 1.68m, 2.02m 2.27 dd(14.6, 8.1)

4 3.81d(6.6) 3.79d(6.6) 21 5.46ddd(15.8,8.1,6.2) 1.21m,1.79m

7 3.52dd(12.1, 4.4) 3.48dd(11.7, 4.4) 22 5.63d(15.8) 2.48d(4.4)

8 1.38m, 1.71m 1.37m,1.74m 24 1.28s 1.03s

9 1.60m 1.46m, 1.64m 25 1.28s 1.25s

11 0.88m 0.83m 26 0.98s 1.12s

12 1.46m 1.55m, 1.63 m 27 1.26s 1.15s

13 2.04m 1.50m 28 1.12s 1.42s
2.22ddd(14.3,12.4,7.3) 29 1.23s 1.14s

16 2.02m 3.99dd(9.9, 6.6) 30 1.67s 1.00s

17 1.70m 1.28m, 2.01m 31 1.06s 1.24s

18 3.60dd(9.6, 2.9) 1.84brm
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15.2 Marine steroids
15.2.1 Marine pregnane-type steroids

Table 15-2-1: Compounds, MFs, and test solvents of marine pregnane-type steroids 15-2-1~15-2-11.

No. Compounds MFs Test solvents References
15-2-1 ximaosteroid B Cy5H350, CDCl5 [41]
15-2-2 ximaosteroid C Cy5H3604 CDClg [41]
15-2-3 stereonsteroid A C,1H3,0, CDCl3 [42]
15-2-4 stereonsteroid B Cy3H3,05 CDCl5 [42]
15-2-5 stereonsteroid C Cy9H4607 CDCl3 [42]
15-2-6 stereonsteroid D C31H,g0g CDCl5 [42]
15-2-7 stereonsteroid E Cy9H4,07 CDCl3 [42]
15-2-8 stereonsteroid F Cy9H4606 CDCl3 [42]
15-2-9 stereonsteroid G Cy9H460¢ CDClg [42]
15-2-10 stereonsteroid H Cy9H4406 CDCl3 [42]
15-2-11 stereonsteroid | Cy6H4205 CDClg [42]

15-2-5
15-2-6
15-2-8

R=0H
R=0Ac
R=H

Table 15-2-2: 'H NMR spectroscopic data of marine pregnane-type steroids 15-2-1 and 15-2-2.

H 15-2-1 15-2-2 H 15-2-1 15-2-2

1 a1.06m,51.72m 5.98d(10.4) 12 a1.05m,51.67m a1.02m,51.70m

2 a1.86m,31.53m 5.46 brd(10.4) 14 1.08m 1.10m

3 4,67 m 5.35brt(7.6) 15 «a1.62m,81.18m «a1.62m,B31.20m
2.03 s(0Ac) 2.06 s(0OAc) 16 a1.77m,B1.53m «1.80m,B1.56m

4 a1.88m,31.28m a2.07m,B1.47m 17 1.97m 1.97m

5 1.30m 1.60m 18 0.58s 0.59s

6 4.67m 4.77dt(11.3, 4.7) 19 0.90s 0.99s
2.02 s(0Ac) 2.05s(0Ac) 20 5.75ddd 5.73ddd

7 a0.93m,32.03m a0.97m,32.03m (16.7,10.7,7.6) (17.3,10.3, 6.0)

8 1.52m 1.53m 21 4,97 d(16.7) 4.97d(17.3)

9 0.74dt(11.8, 4.1) 0.92m 4.96d(10.7) 4.96d(10.3)

1 a1.53m,51.26m al.72m,B1.35m
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Table 15-2-3: 'H NMR spectroscopic data of marine pregnane-type steroids 15-2-3~15-2-5.

==

15-2-3

15-2-4

15-2-5

00NNV~ WN P

T T Ve
O 00N OV B~N

20

OAc

0.85m, 2.28dt(13.5, 3.3)

1.40m, 1.90m
3.65m
1.01m, 1.74m
1.24m
1.17m, 1.28 m
1.18 m, 1.26 m
1.53m
0.74m
1.57m,1.72m
1.39m,1.70m
1.04m
1.73m
1.58m, 1.80m

0.99m, 2.43dt(13.2, 3.3)

1.36m, 1.93m
4.72m
1.50m, 1.80m
1.45m
1.54m, 1.78m
1.11m, 1.81m
1.45m
0.97m
1.24m,1.72m
1.02m, 1.68m
0.98m
1.20m, 1.72m
1.59m,1.82m

0.86m, 2.27dt(13.2, 3.2)

1.39m, 1.45m
3.60m
0.99m,1.72m
1.22m
1.55m, 1.70m
0.90m, 1.76 m
1.54m
0.72m
1.56m, 1.68m
1.39m, 1.75m
1.15m
1.21m,1.62m
1.56m, 1.81m

1.97m
0.64s

3.81d(11.4),3.95d(11.4)
5.78ddd(16.2, 10.5, 7.8)
4.97 d(16.2), 4.98 d(10.5)

1.97m
0.53s
10.03s

5.73ddd(17.1, 10.5, 7.8)
4.96d(17.1), 4.97 d(10.5)

1.96 m
0.61s

3.77 d(12.0), 3.90d(12.0)

5.74ddd(1

6.5,10.8,7.8)

4.94d(16.5), 4.95d(10.8)

5.02d(3.6)

3.74dd(9.6, 3.6)
3.92dd(9.6, 3.0)
5.16 brd(3.0)

4.09brq(6
1.10d(6.3)
2.15s

.3)

Table 15-2-4: 'H NMR spectroscopic data of marine pregnane-type steroids 15-2-6~15-2-8.

H 15-2-6 15-2-7 15-2-8
1 0.98m, 2.23m 0.96m, 2.42m 1.08m, 1.74m
2 1.41m,1.88m 1.40m, 1.85m 1.55m, 1.86 m
3 3.60m 3.59m 3.56m
4 1.00m, 1.73m 1.44m,1.88m 1.32m, 1.68m
5 1.32m 1.37m 1.12m
6 1.33m, 1.89m 1.38m, 1.97 m 1.35m, 1.84m
7 0.93m, 2.16 m 1.12m, 1.93m 0.96m,1.77 m
8 1.53m 1.70m 1.42m
9 0.77m 0.98m 0.68m
11 1.38m, 1.67m 1.31m, 1.75m 1.36m, 1.60 m
12 1.34m,1.76 m 1.02m, 2.37m 1.04m, 1.72m
14 1.12m 0.97m 1.04m
15 1.21m, 1.70m 1.23m, 1.75m 1.24m, 1.72m
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H 15-2-6 15-2-7 15-2-8

16 1.57m, 1.84m 1.57m, 1.80 m 1.62m, 1.86m

17 1.97m 1.98m 1.95m

18 0.58s 0.53s 0.59s

19 4.22d(12.3), 4.35d(12.3) 10.03s 0.825s

20 5.74ddd(17.1, 10.2, 7.6) 5.74ddd(17.1, 10.3, 7.8) 5.76 ddd(16.2, 11.1, 7.8)
21 4.96d(17.1), 4.97 d(10.2) 4.96d(17.1), 4.97 d(10.3) 4.96 d(16.2), 4.97d(11.1)
1’ 5.04d(3.6) 5.01m 5.04d(3.6)

2! 3.73dd(9.6, 3.6) 3.72dd(9.6, 3.6) 3.74dd(10.8, 3.6)

3/ 3.91dd(9.6, 3.0) 3.88dd(9.6, 3.0) 3.92dd(10.8, 3.0)

4 5.21brd(3.0) 5.20 brd(3.0) 5.21brd(3.0)

5’ 4.11brq(6.3) 4.08brq(6.3) 4.12brq(6.3)

6 1.14d(6.3) 1.13d(6.3) 1.14d(6.3)

OAc 2.185,2.07s 2.17s 2.18s

Table 15-2-5: 'H NMR spectroscopic data of marine pregnane-type steroids 15-2-9~15-2-11.

H 15-2-9 15-2-10 15-2-11

1 1.03m, 1.68m 1.05m, 1.72m 0.92m, 1.65m

2 1.52m, 1.84m 1.62m, 1.94m 1.68m, 2.08 m

3 3.58m 3.52m 3.90m

4 1.29m,1.63m 1.72m, 1.89m 1.37m,1.81m

5 1.14m 0.99m

6 1.30m 5.37.d(5.1) 1.16 m

7 0.92m,1.73m 2.02m 0.82m, 1.55m

8 1.36m 1.56m 1.21m

9 0.68m 0.96m 0.53m

11 1.28m, 1.55m 1.50m, 1.58 m 1.15m, 1.46 m

12 1.02m, 1.76 m 1.13m,1.92m 0.92m,1.61m

14 1.01m 1.03m 0.87m

15 1.06 m, 1.66 m 1.23m, 1.75m 1.18m, 1.60m

16 1.56m, 1.78 m 1.60m, 1.78 m 1.53m, 1.64m

17 1.96 m 1.96 m 1.93m

18 0.59s 0.62s 0.45s

19 0.83s 1.03s 0.66s

20 5.76 ddd(16.8, 10.2, 8.1) 5.78ddd(15.9, 11.4,7.8) 5.74ddd(15.6, 11.4, 7.8)

21 4.96d(16.8), 4.97 d(10.2) 4.97d(11.4) 4.98m

1/ 5.03d(4.2) 5.05d(4.2) 4.90d(8.7)

2! 3.91dt(4.2,11.4) 3.93dt(4.2, 11.4) 4.001(8.7)

3! 5.05dd(10.5, 3.0) 5.07 dd(10.5, 3.0) 4.191(8.7)

4 3.84brs 3.85brs 4.25ddd(11.1, 8.7, 4.8)

5’ 4.11q(6.3) 4.12q(6.6) 3.76t(11.1)
4.39dd(11.1, 4.8)

6' 1.26 d(6.3) 1.26 d(6.6)

OAc 2.18s 2.19s
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15.2.2 Marine cholestane-type steroids

Table 15-2-6: Compounds, MFs, and test solvents of marine cholestane-type steroids 15-2-12~15-2-

53.
No. Compounds MFs Test Refer-
solvents  ences
15-2-12  22,23-dihydroxycholesta-1,24-dien-3-one Cy7H4203 CDCl5 [53]
15-2-13  dendronesterone A Cy7H,4,0 CDCl3 [43]
15-2-14  dendronesterone C Cy7H400 CDCl3 [43]
15-2-15 - Cy7H,205 CDCly [43]
15-2-16 - C,7H45Na040S  CD30D [44]
15-2-17 - Co7Hug06 CD;0D [44]
15-2-18  3a,12a,16a-trihydroxycholestane Cy7H4803 CDCl5 [45]
15-2-19  gelliusterol C Cy7H400, CDCl3 [46]
15-2-20  gelliusterol D Cy7H4003 CDCl3 [46]
15-2-21  certonardosterol Q, Cy7H460¢ CD;0D [47]
15-2-22  certonardosterol Q3 Cy7H4605 CD50D [47]
15-2-23  certonardosterol Q, Cy7H4405 CD;0D [47]
15-2-24  certonardosterol Qg Cy7H4404 CD;0D [47]
15-2-25  certonardosterol Ag Cy7H40¢ CDs0D [47]
15-2-26  homaxisterol A, C31Hs,03 CD;0D [48]
15-2-27  7B-hydroperoxycholesterol CygHu603 CDCl3 [49]
15-2-28  7a-hydroperoxycholesterol CygHu603 CDCl3 [49]
15-2-29  3-keto-22-epi-28-nor-cathasterone Cy7H4403 CDCl5 [50]
15-2-30  (255)-3-oxocholesta-1,4-dien-26-oic acid Cy7H4003 CDCl5 [51]
15-2-31  (255)-18-acetoxy-3-oxocholesta-1,4-dien-26- CyoH4 05 CDCl5 [51]
oic acid
15-2-32 - Cy7Hu603 CDCly [52]
15-2-33 - C31H5,0¢ CDCl5 [52]
15-2-34 - Cy7H4403 CDCl5 [52]
15-2-35  ximaosteroid A Cy7H400, CDCl3 [41]
15-2-36  11-acetoxy-3f,6a-dihydroxy-9,11-seco-5a- Cy9H,g05 CDCl3 [54]
cholest-7-en-9-one
15-2-37 - CooH4g0s €DCl; [52]
15-2-38  methyl-3-oxocholesta-1,4-dien-26-oate CygH4203 CDCl3 [55]
15-2-39  methyl Co5H4003 CDCly [55]
(24E)-3-oxocholesta-1,4,24-trien-26-oate
15-2-40  methyl (22R,24E)-22-acetoxy-3-oxocholesta- C30H4205 CDCl5 [55]
1,4,24-trien-26-o0ate
15-2-41  polymastiamide C methyl ester C3gH55NOg CDCl4 [56]
15-2-42  polymastiamide D methyl ester C37H53NO;g CDCl3 [56]
15-2-43  polymastiamide F methyl ester C37H53NO, CDCl5 [56]
15-2-44 - C3gH55NO5 CDCl5 [56]
15-2-45 - C3,H53NO, CDCl3 [56]
15-2-46 - C39H53NO; CDCl3 [56]
15-2-47 - C37HegN,0,S  CD50D [57]
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Table 15-2-6 (continued)

No. Compounds MFs Test Refer-

solvents ences
15-2-48 - C34Hg3N;04S  CD50D [57]
15-2-49 - C34Hg5N304S  CD30D [57]
15-2-50 - C34Hg5N304S  CD30D [57]
15-2-51  squalamine C34Hg5N305S  CD30D [57]
15-2-52 - C34Hg1N30, CD50D [57]
15-2-53 - C37H,,N,05S  CD;0D [57]

OH

15-2-12

",

: OH
OH O0SO;Na 15-2-16 OH OH

X

15-219 R=H
15-2-20 R=0OH

Y 15-2-21 R=0H
R OH 15-2-22 R=H

OH

HO

- 15-2-23

printed on 2/13/2023 3:14 AMvia . All use subject to https://ww.ebsco. confterms-of-use




84 —— 15 Marine natural products

Yo 222 26

i
7R 15-2-27 R = 8-O0H O

15-228 R = ¢-OOH Ho 15-2-29
OH
OH
15-2-30 R=H I
15-2-31 R=OAc OAc 15233
4 21 26
1,20 25 COOMe
15-2-38 R = m ,
COOMe
15239 R = m/
[}
OAc
A~ COOMe
15240 R = m
|
31
O  COOMe
“30 3
27N » 34 2
H 2
& 6 3 R 35 R
RZ
HO™ N 15-2-41 Me OMe . 15-2-44 R =OMe
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o 15-247 R = SCH,CH(NH,)CO,H
15-2-46 15248 R =0SOzH

15-2-49 H OH OSO3H
15-2-50 OH OSO3H H
15-2-61 H OSO3;H H

0SOH

H
. 3
HZN\/\/N\7/\/\N/\/'\N 2 77"’OH 1
H H A 5-2-53

Table 15-2-7: 'H NMR spectroscopic data of marine cholestane-type steroids 15-2-12~15-2-14.

H 15-2-12 15-2-13 15-2-14
7.11d(10) 7.15d(9.9) 7.06d(10.2)
5.83d(10) 5.85d(9.9) 6.23dd(10.2, 1.8)

4a 2.20m 2.21dd(18.0, 4.5) 6.07s

43 2.34m 2.37 dd(18.0, 14.0)

5 1.91m 1.96 m

6 1.42m al1l.29m a2.371t(12.9, 2.4)

B1.72m B2.46tdd(12.9, 3.9, 1.5)

7 al1.42m,B1.72m 1.76m 1.14m

8 1.43m 1.50m 1.28 m

9 0.97m 1.01m 1.14m

1la 1.72m, 1.79m 1.12m

118 1.41m 1.52m 1.74m

12a 1.24m 1.18 m 1.18 m

12 1.98m 2.05m 2.05m

14 1.09m 1.18 m 1.01m

15 a1.61m,B1.10m 1.60m 1.61m

16 a1.23m,B1.90m 1.46m 1.72m
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Table 15-2-7 (continued)

H 15-2-12 15-2-13 15-2-14

17 1.52m 1.22m 1.15m

18 0.66s 0.71s 0.75s

19 0.99s 1.01s 1.23s

20 1.47m 2.07m 2.00m

21 0.88d(6.6) 1.01d(6.6) 1.00d(6.6)

22 3.45brd(8.7) 5.20dd(15.3,7.5) 5.19dd(15.3,7.8)
23 4.25t(8.7) 5.27 dt(15.3, 8.4) 5.27 dt(15.3, 8.4)
24 5.03d(8.7) 1.85m 1.86m

25 1.56m 1.28m

26 1.73s 0.86 d(6.6) 0.85d(6.6)

27 1.75s 0.87 d(6.6) 0.86 d(6.6)

Table 15-2-8: 'H NMR spectroscopic data of marine cholestane-type steroids 15-2-15~15-2-17.

H 15-2-15 15-2-16 15-2-17
1 7.14d(10.0) 1.71m, 1.01m 1.72m, 1.00 m
2 5.86 dd(10.0, 0.5) 1.83m, 1.57m 1.88m, 1.62m
3 3.47 ddd(3.8, 4.9, 11.9) 3.49ddd(3.9, 5.2, 11.9)
4 a2.22ddd(17.5, 3.5, 0.5) 4.21brs 4.05brs

B 2.37dd(17.5, 14.0)
5 1.92m 1.72dd(2.3, 12.2) 1.23m
6 al.42m 5.04dd(2.8, 12.0) 4.24m
7 0.95m,1.72m 4.23d(2.9) 1.59dd(2.9, 14.9),

2.40dd(3.0, 15.0)

8 1.43m
9 1.22m 1.09m 0.97m
11 al1.75m,B1.45m 1.82m, 1.43m 1.81m, 1.47m
12 a1.31m, $1.99dt(12.5, 3.0) 1.95m, 1.15m 1.96m, 1.23 m
14 1.10m 1.42d(5.8) 1.17d(9.7)
15 1.12m, 1.59m 4.48ddd(2.1, 5.7,7.7) 4.27 dt(3.2, 9.5)
16 1.12m, 1.65m 2.23m,1.37m 1.91m,1.69m
17 1.63m 1.01m 1.34m
18 0.73s 1.28s 0.95s
19 1.01s 1.22s 1.42s
20 2.53dq(8.5,7.0) 2.20m 1.36m
21 1.03d(7.0) 1.02d(6.6) 0.91d(6.0)
22 5.42dd(8.0, 15.2) 1.60m, 0.99m
23 2.36m, 2.45m 5.37 dd(6.8, 15.5) 1.55m, 1.21m
24 1.43m 3.67 t(6.5) 3.19m
25 1.52m 1.65m 1.61m
26 0.90d(6.9) 0.90d(6.7) 0.90d(6.7)
27 0.90d(6.9) 0.86d(6.7) 0.88d(6.7)
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Table 15-2-9: 'H NMR spectroscopic data of marine cholestane-type steroids 15-2-18~15-2-22.

H 15-2-18 15-2-19 15-2-20 15-2-21 15-2-22
1 1.35 1.20m, 1.96 m 1.20m, 1.94m 1.71dt(13.5, 3.5) 1.73dt(13.0, 3.3)
1.00m 0.99m
2 1.61,1.38 1.63m,1.93m 1.60m, 1.94m 1.81m, 1.54m 1.72m, 1.48m
3 4.02m 3.68m 3.68m 3.42 ddd 3.47m
(12.0, 5.0, 3.5)
4 1.45,1.35 2.43m,2.50m 2.40m,2.51ddd  4.24brs 1.22m, 2.18m
(1.9, 4.4, 13.6)
5 1.50 0.93dd(11.0,2.3) 1.03m
6 1.17 5.69d(1.5) 5.70d(1.6) 4.10td(11.0, 4.5) 3.641td(10.5, 4.0)
7 1.61 3.07dd(13.0, 4.0)  3.00dd(13.0, 3.5)
1.02 1.21dd(13.0,11.0) 1.19dd(13.0, 11.0)
8 1.39m 2.24m 2.24dd
(10.8,12.2)
9 1.20 1.49m 1.36m 0.82dd(12.0,2.3) 0.84td(12.0, 2.5)
11 1.64 1.56m 1.58m 1.71m, 1.47m 1.75m, 1.52m
12 3.90t(2.9) 1.14m 1.14m, 2.02m 2.14dt(12.5, 3.3) 2.15dt(12.3, 3.5)
2.02dt(3.0, 12.9) 1.43m 1.43m
14 1.84m 1.36m 1.34m 2.08s 2.10s
15 1.57m 2.41m 2.44m
16 3.97m 1.25m, 1.93m 1.88m 2.42dd(19.0,8.0) 2.43dd(18.8, 8.8)
1.80dd(19.0,9.5) 1.80dd(18.8,9.8)
17 1.58m 1.20m 1.18 m 1.58m 1.56 m
18 0.70s 0.69s 0.70s 1.04s 1.05s
19 0.75s 1.20s 1.20s 1.16s 1.00s
20 1.43m 1.58m 1.60m 1.52m 1.52m
21 0.95d(5.7) 1.07d(6.6) 1.08d(6.6) 1.00d(6.0) 1.00d(6.5)
22 1.38m 1.95m, 2.20m 2.06d(7.9) 1.01m, 1.61m 1.01m, 1.60m
2.30dd(3.5, 16.6)
23 1.35m 1.57m, 1.23m 1.58m, 1.23 m
24 1.23m 3.21m 3.21m
25 1.44m 2.50m 1.62m 1.62m
26 0.84d(6.6) 1.14d(6.9) 1.49s 0.89d(7.0) 0.89d(6.5)
27 0.85d(6.6) 1.14d(6.9) 1.49s 0.90d(7.0) 0.90d(7.5)

Table 15-2-10: *H NMR spectroscopic data of marine cholestane-type steroids 15-2-23~15-2-26.

H 15-2-23 15-2-24 15-2-25 15-2-26
1 1.70dt(13.0,3.3) 1.73dt(13.0,3.3)  1.92dt(13.0, 3.5)
1.26m 1.26m 1.16 m
2 1.59m, 1.80qd(12.5,2.5) 1.40m,1.81m 1.98m, 1.50,1.75m,
2.40qd(12.5,2.0) 1.42m®
3 3.48ddd(11.5, 4.0, 3.0) 3.53m 3.96m 3.95m
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Table 15-2-10 (continued)

H 15-2-23 15-2-24 15-2-25 15-2-26
4 4.23brs 2.23dt(12.5, 2.5) 5.25brs 2.14dd(13.0, 12.0)
1.17m 1.66 dd(5.0, 4.5)
5 1.20dd(10.5, 3.0) 1.30m 1.47 dd(11.0, 2.5)
6 3.89td(11.0, 5.3) 3.36m 5.06td(10.8, 3.8) 3.22m
7 4.46 dd(13.5, 5.0) 4,37 dd(13.5, 5.0) 3.16dd(12.3, 4.3) 5.36 bd(5.0)
1.56m 1.54m 1.86m
9 1.92dd(10.0, 8.0) 1.95dd(10.0, 7.5) 1.03dd(12.5, 2.3) 2.06 m
11 1.59m, 1.55m 1.68m, 1.57 m 2.13m,1.62m 1.55m
12 2.14dt(12.5, 3.5) 2.15dt(13.0, 3.5) 2.10m 2.05m
1.29m 1.31m 1.23m
14 1.13d(5.5) 1.94m
15 4.75brt(6.0) 1.54m
16 2.34dd(18.5, 8.0) 2.36dd(19.0, 7.5) 2.44 dt(14.5, 8.0) 1.28m
2.10dd(18.5, 12.0) 2.12dd(19.0, 12.3) 1.68m
17 1.49m 1.51m 1.06m 1.33m
18 0.99s 1.00s 1.65s 0.62s
19 0.95s 0.72s 1.86s 1.0s
20 1.61m 1.62m 1.66s 2.0m
21 1.03d(6.5) 1.04d(7.0) 1.03d(6.5) 1.03d(6.0)
22 1.42m,1.10m 1.65m, 1.05m 1.48m,1.12m 5.22dd(15.0, 8.5)
23 1.44,1.20 1.55m, 1.24m 1.59m, 1.31m 5.31dd(15.0, 8.5)
24 1.41m,1.02m 3.22m 1.69m, 1.21m 1.54m
25 1.57m 1.62m 1.86m 1.60m
26 3.40dd(10.5, 6.0) 0.89d(7.0) 3.81dd(10.5, 5.5) 0.87d(7.0)
3.32m 3.71dd(10.5, 6.5)
27 0.90d(6.5) 0.90d(7.0) 1.13d(7.0) 0.87 d(7.0)
1’ 3.61dd(9.0, 6.5)
3.39dd(9.0, 6.5)
2! 1.5m
3 1.4m
4 0.911(7.5)

DTypographic error exists in the literature, giving one more data for H-2. The placements are only to
display the data.

Table 15-2-11: 'H NMR spectroscopic data of marine cholestane-type steroids 15-2-27~15-2-31.

H 15-2-27 15-2-28 15-2-29 15-2-30 15-2-31
1 1.82m, 1.05m 1.62m, 1.13m 1.60m, 2.08 m 7.05d(10.0) 7.04d(10.0)
2 1.86m 1.84m 2.33m 6.22dd(10.0, 6.24dd(10.0,
2.0) 2.0)
1.49 brd(6.8) 1.54m 2.40m
3 3.56m 3.62m
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Table 15-2-11 (continued)

15.2 Marine steroids —— 89

H 15-2-27 15-2-28 15-2-29 15-2-30 15-2-31
4 2.39ddd(13.2, 2.41dd(12.8,4.8) 2.30m 6.07 brs 6.08brs
4.8,2.0)
2.28m 2.32brt(12.8) 2.57m
5 2.58m
6 5.58dd(2.0, 5.72dd(5.2, 1.6) 2.35m,2.46m 2.34m,2.45m
2.0)
7 4.13ddd(8.8, 4,16 m 1.98dd(12.9,12.9) 1.10m,1.93m 1.10m, 1.93m
2.0, 2.0)
2.36m
8 1.63m 1.13m 1.83m 1.60m 1.59m
9 1.16 m 1.40m 1.32m 1.02m 1.04m
11 1.53ddd(6.4, 1.38m, 1.48 m 1.44m,1.65m 1.60m,1.79m 1.59m,1.70m
4.8,2.8)
1.46dd(12.4,
4.0)
12 1.20m, 1.95brd(12.8) al.24m 1.14m,2.001m 1.06m,2.40m
2.01ddd(12.8,
3.6, 3.6)
1.19m B2.04m
14 1.09m 1.43m 1.26m 0.98 m 1.15m
15 1.78m,1.35m 1.86m, 1.10m 1.11m, 1.56 m 1.17m,1.58m 1.15m,1.64m
16 1.81m,1.26 m 1.89m, 1.27m 1.36m, 1.72m 1.23m,1.81m 1.38m,1.86m
17 1.06 m 1.16 m 1.17m 1.10m 1.09m
18 0.68s 0.66s 0.70s 0.71s 4.22d(11.7),
3.94d(11.7)
19 1.04s 0.99s 0.94s 1.21s 1.21s
20 1.35m 1.34m 1.70m 1.38m 1.42m
21 0.91d(6.4) 0.92d(6.4) 0.92d(6.6) 0.88d(6.6) 0.97 d(6.3)
22 1.31m 1.33m 3.60 brd(9.8) 0.99m,1.35m 0.99m,1.35m
23 1.38m,1.19m 1.32m,1.19m 1.18m, 1.23 m 1.15m,1.33m 1.14m,1.34m
24 1.12m 1.11m 1.15m, 1.40m 1.37m,1.58m 1.36m, 1.58m
25 1.47m 1.52m 1.24m 2.44m 2.45m
26 0.86 d(6.8) 0.86d(6.4) 0.87 d(6.6)
27 0.86 d(6.8) 0.86d(6.4) 0.89d(6.6) 1.16 d(6.8) 1.17d(7.1)
7-00H 7.76brs 7.68brs

Table 15-2-12: 'H NMR spectroscopic data of marine cholestane-type steroids 15-2-32~15-2-35.

H 15-2-32 15-2-33 15-2-34 15-2-35
ax1.28m,eq1.41m ax1.29m,eq1.50m ax1.21m,eq1.89m 7.11d(10.3)
ax1.74m,eq1.59m 1.60m,1.75m ax1.42m,eq1.89m 5.86d(10.3)

3 4.17p(2.5)

5.05p(2.5), 2.06 s(OAc)

3.72m
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Table 15-2-12 (continued)

H 15-2-32 15-2-33 15-2-34 15-2-35

4 ax 2.08dt(2.3, 13.5) 1.37m ax 2.041(13.2) a2.23dd(17.6,
3.3)

eql.44m 1.75m eq1.48dt(13.2,4.0) B 2.37dd(17.6,

14.3)

5 1.63m 1.60m 1.91m

6 3.621(2.5) 4.64dt(4.5,11.2) 3.14d(1.2) 1.42m

2.02 s(0Ac)

7 3.32d(9.0) ax0.95m,eq 1.98m 3.51m 1.82m

8 1.64m 1.52m 1.43m 1.29m

9 0.81dt(2.5, 9.0) 0.80dt(3.9, 11.0) 0.72m 1.01m

11 ax1.35m,eq1.57 m 1.25m, 1.53 m ax1.23m,eq1.29m a1.84m,B1.05m

12 ax1.12m,eq2.0lm ax1.18m,eq1.98m ax0.91m,eq1.87m «a2.14m,B81.39m

14 1.21m 1.15m 1.04m 1.21m

15 1.43m, 1.86m 1.09m, 1.57 m 1.36m,1.92m 1.88m

16 1.30m, 1.88m 1.30m, 1.90m 1.27m, 1.85m 1.56m

17 1.08m 1.45m 1.03m 2.01m

18 0.70s 0.66s 0.65s a 3.55d(9.0),
B3.63d(9.0)

19 0.98s 0.85s 1.01s 0.92s

20 1.39m 1.41m 1.37m

21  0.94d(6.8) 0.91d(6.4) 0.92d(6.8) 1.25s

22 1.04m,1.41m 3.63ddd(1.2, 4.2,8.6) 1.03m, 1.40m 5.45d(15.6)

23 1.88m, 1.99m 1.40m, 1.64m 1.84m,2.02m 5.57 dt(15.6, 7.2)

24 5.09t(6.5) 1.41m 5.08(7.0) 1.93m

25 1.65m

26 1.60s 1.225s 1.60s 0.90d(6.6)

27 1.68d(0.8) 1.23s 1.68d(0.6) 0.91d(6.6)

Table 15-2-13: 'H NMR spectroscopic data of marine cholestane-type steroids 15-2-36~15-2-40.

H 15-2-36 15-2-37 15-2-38 15-2-39 15-2-40

1 1.86m,1.46m ax1.48m, 7.05d(10.0) 7.05d(10.0) 7.04d(10.3)
eq1.89m

2 1.93m,1.45m ax1.49m, 6.22 dd(10.0, 6.22dd(10.0, 6.23dd(10.3,
eq1.94m 1.9) 2.0) 1.8)

3 3.58m 3.61m

4 2.27m,1.42m  ax1l.45m, 6.06 brt(1.5) 6.07 brt(1.5) 6.07 brt(1.4)
eq2.31m

5 1.75m 1.78m

6 4.25dd(9.8, 4.27dd(1.9, a2.36ddd(13.2, a2.35ddd(13.0, a2.37m

2.0) 9.8) 4.2,2.6) 4.4,2.6)
B2.46m B2.46dddd(13.3, B2.47dddd(13.3,

13.3, 5.1, 1.5)

13.3,5.1,1.4)
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Table 15-2-13 (continued)

15.2 Marine steroids =— 91

H 15-2-36 15-2-37 15-2-38 15-2-39 15-2-40
7 6.51d(2.0) 6.52d(2.1) a1.04m, a1.02m, al1l.04m,

B1.84m B1.94m B1.94m
8 1.60m 1.60m 1.62m
9 1.04m 1.06m 1.04m
11 4.16m 4.18m,4.19m 1.66m 1.68m 1.68m
12 1.63m,1.24m 1.27m,1.63m a1l1l.14m, all5m, al.18m,

B2.02m B2.04ddd(12.8, B2.02m

3.6, 3.3)
14  3.231(9.8) 3.26 dd(8.7, 0.98m 1.00m 1.00m
11.0)
15 1.57m 1.49m,1.72m 1.16m, 1.58m 1.15m, 1.56 m 1.18m, 1.62m
16 1.80m,1.43m 1.59m 1.24m,1.82m 1.26 m, 1.84m 1.62m, 1.80m
17 1.63m 1.73m 1.08 m 1.10m 1.14m
18 0.66s 0.69s 0.73s 0.72s 0.75s
19 1.10s 1.13s 1.22s 1.23s 1.23s
20 1.39m 2.20m 1.38m 1.42m 1.88m
21 0.96d(6.6) 1.06 d(6.8) 0.89d(6.4) 0.95d(6.4) 0.97 d(6.8)
22 1.33m,0.98m 531m 0.98m, 1.32m 1.15m, 1.52m 4,97 dt(10.5, 3.1)
23 1.34m,1.13m 5.32m 1.16 m, 1.32m 2.08m, 2.20m 2.25brdd(14.0,
7.0)
2.37m

24 1.11m 1.85m 1.38m, 1.58 m 6.741q(7.7,1.3) 6.68 brt(7.5)
25 1.49m 1.59m 2.42m
26 0.85d(6.6) 0.87 d(6.6)
27  0.84d(6.6) 0.87 d(6.6) 1.14d(6.8) 1.83brs 1.85brs
OMe 3.645s 3.73s 3.73s
OAc 1.99s 2.02s 2.02s

Table 15-2-14: 'H NMR spectroscopic data of marine cholestane-type steroids 15-2-41~15-2-43.

H 15-2-41 15-2-42 15-2-43 H 15-2-41 15-2-42 15-2-43
leq 1.68dt(13, 1.68 1.68 17 1.12 1.12 1.13
3)
lax 1.12 1.09 1.12 18 0.81s 0.81s 0.81s
2eq 1.81 1.80 1.81 19 0.69s 0.66s 0.69s
2ax  1.42 1.35 1.42 20 1.49 1.49 1.50
3ax 3.10td 3.60td 3.10td 21 0.94d(6.6) 0.94d(6.6) 0.94d(6.6)
(10.5, 4.8) (10.8, 4.4) (10.5, 4.7)
22 1.51,1.20 1.52,1.20 1.52,1.20
4eq 1.61 1.61 23 2.17m, 2.17,2.01m 217,
2.01m 2.02m
4ax  1.26 1.24 1.26 24 6.381(6.7) 6.38brt(6.7) 6.401(6.7)
5ax 0.86 1.24 0.85 26 1.83brs 1.83brs 1.84brs
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Table 15-2-14 (continued)

H 15-2-41 15-2-42 15-2-43 H 15-2-41 15-2-42 15-2-43
6eq 1.69 1.33 1.69 29 0.96d(6.3) 0.97d(6.3)
6ax 0.98 1.20 0.98 NH 6.59d(6.8) 6.58d(6.8) 6.65d(7.0)
7eq  2.38m 2.34m 2.39m 30 5.53d(6.8) 5.54d(6.8) 5.61d(7.0)
7ax  1.65 1.74 1.66 33 7.28d(8.7) 7.28d(8.7) 7.35
9ax  1.60 1.61 1.61 34 6.86d(8.7) 6.86d(8.7) 7.36
1leq 1.58 1.59 1.58 35 7.32
llax 1.44 1.46 1.44 36 6.86d(8.7) 6.86d(8.7) 7.36
12eq 1.90dt(12.5, 1.91dt(12.2, 1.90dt(12.5, 37 7.28d(8.7) 7.28d(8.7) 7.35

3.0) 4) 3.5)
12ax 1.08td(13.2, 1.09 1.09 38 3.77s 3.77s

3.5)
15 2.20,2.18 2.20, 2.20 2.22,2.18 39 3.71s 3.72s 3.72s
16 1.79,1.35 1.80, 1.33 1.80, 1.35

Table 15-2-15: 'H NMR spectroscopic data of marine cholestane-type steroids 15-2-44~15-2-46.

H 15-2-44 15-2-45 15-2-46 H 15-2-44 15-2-45 15-2-46
leq 1.79 1.79 2.26dt 18 0.87s 0.88s 2.19brs
(13.5,3.5)
lax 0.97td(13.8, 0.98td(13.6, 1.48 19 0.82s 0.82s 1.11s
4.3) 4.3)
2eq 1.79 1.78 1.96 20 1.62 1.61 1.87
2ax  1.47 1.46 1.67 qd 21 0.92d(6.6) 0.92d(6.6) 0.49 d(6.6)
3ax  3.06td 3.06 ddd 3.16td 22 1.51,1.17 1.50,1.15 1.38,1.23
(10.5, 4.7) (10.8,10.1, (10.5,4.3)
4.6)
4ax  1.29 1.30 1.41 23 2.18m,2.03m 2.18m,2.05m 1.56,1.33
5ax  0.69td(11.4, 0.68td(11.5, 1.20td 24 6.381(6.7) 6.40t(7.6) 2.65
2.9) 2.6)
6eq 1.72dq 1.71dq 1.98 26 1.84brs 1.85brs 5.57brs
(12.7,3.0) (12.6,2.9) 5.25brs
6ax 1.08qd 1.07 qd 1.48 28 1.08d(7.0)
(12.8,2.1) (12.6,2.7)
7eq 1.94 1.93 2.64 29 0.95d(6.3) 0.95d(6.3) 1.05d(6.3)
7ax  1.15 1.12 2.57 NH 6.59d(6.8) 6.65d(7.0) 6.59 d(6.8)
8 1.97 1.97 30 5.54d(6.8) 5.61d(7.0) 5.54d(6.8)
9ax 0.64td(12.0, 0.64td(11.4, 33 7.29d(8.6) 7.37 7.28d(8.7)
2.8) 2.6)
11leq 1.57 1.58 6.85brs 34 6.86d(8.6) 7.35 6.84d(8.7)
11ax 1.30 1.28 35 7.33
12eq 1.97dt(12.7, 1.97dt(12.5, 36 6.86d(8.6) 7.35 6.84d(8.7)
3.2) 3.2)
12ax 1.20 1.21 37 7.29d(8.6) 7.37 7.28d(8.7)
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Table 15-2-15 (continued)

H 15-2-44 15-2-45 15-2-46 H 15-2-44 15-2-45 15-2-46
15 5.12brs 5.12brs 2.67,2.54 38 3.77s 3.75s
16 2.25ddd 2.25ddd 1.88 39 3.71s 3.72s 3.72s
(15.3,7.7, (15.2,7.4,
2.9) 2.3)
1.87 1.89
17 1.50 1.51 3.22dt

Table 15-2-16: *H NMR spectroscopic data of marine cholestane-type steroids 15-2-47 and 15-2-48.

H 15-2-47 15-2-48 H 15-2-47 15-2-48 H 15-2-47 15-2-48
lax 1.12 0.98 11lax 1.35 1.20 23 2.54,2.54  2.66,2.46
leq 1.86 1.70 1leq 1.54 1.44 25 2.89 2.82

2ax  1.56 1.44 12ax  1.13 1.05 26 1.16d(6.9) 3.78

2eq 1.96 1.83 12eq 1.98 1.88 27 2.85,2.62 0.95d(7.1)
3 3.13 3.04 14 1.43 1.33 28  3.14,2.97

4ax  1.43 1.31 15 1.78,1.14 1.67,0.98 29 3.96

4teq 1.61 1.49 16 1.89,1.35 1.77,1.24 1" 3.5 2.99

5 1.74 1.62 17 1.14 1.06 2" 211 1.93

6ax 1.53 1.37 18 0.70s 0.61s 3’ 3.15 2.99

6eq  1.45 1.28 19 0.86s 0.745s 4 3.08 2.92

7 3.80 3.61 20 1.43 1.32 5" 1.80 1.62

8 1.44 1.29 21 0.94d(6.9) 0.87d(6.2) 6 1.75 1.58

9 1.23 1.17 22 1.75,1.23  1.62,1.16 7' 2.98 2.81

Table 15-2-17: 'H NMR spectroscopic data of marine cholestane-type steroids 15-2-49 and 15-2-50.

H 15-2-49 15-2-50 H 15-2-49 15-2-50 H 15-2-49 15-2-50
lax 1.14 1.18 11lax  1.34 1.58 23 1.50,1.44 1.71,1.51
leq 1.86 1.83 1leq 1.54 1.64 24 3.44 4.14

2ax 1.58 1.56 12ax  1.18 25 1.85 2.08

2eq 2.00 2.04 12eq  2.00 3.95brs 26 4.12,3.96 0.96d(6.9)
3 3.14 3.16 14 1.43 1.96 27 0.99d(6.8) 0.93d(6.9)
4ax  1.43 1.42 15 1.77,1.12 1.76,1.11 1" 3.16 3.19

4teq 1.65 1.65 16 1.93,1.32  1.90,1.31 2’ 2.11 2.16

5 1.76 1.75 17 1.18 1.82 3" 3.16 3.16

6ax 1.54 1.54 18 0.71s 0.72s 4 3.09 3.08

6eq 1.46 1.46 19 0.87s 0.85s 5" 1.80 1.82

7 3.80 3.81 20 1.44 1.42 6 176 1.75

8 1.40 1.47 21 0.97d(6.4) 1.02s 7' 299 2.99

9 1.25 1.59 22 1.49,1.31
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Table 15-2-18: 'H NMR spectroscopic data of marine cholestane-type steroids 15-2-51~15-2-53.

H 15-2-51 15-2-52 15-2-53 H 15-2-51 15-2-52 15-2-53
lax 1.15 1.12 1.14 6eq  1.46 1.45 1.46
leq 1.85 1.86 1.86 7 3.79 3.80 3.80
2ax  1.60 1.56 1.59 8 1.44 1.41 1.40
2eq 2.03 1.96 2.01 9 1.29 1.23 1.27
3 3.11 3.12 3.12 1lax 1.37 1.34 1.36
4ax 1.44 1.42 1.44 1leq 1.56 1.54 1.55
4eq 1.64 1.63 1.65 12ax 1.18 1.14 1.16
5 1.75 1.74 1.75 12eq 2.00 1.99 2.00
6ax 1.54 1.53 1.55 14 1.44 1.47 1.44
15  1.77,1.11 1.76,1.11 1.76,1.12 27 0.94d(6.8) 1.83dd(1.3,1.0) 0.94d(7.7)
16  1.92,1.34 1.89,1.34 1.92,1.34 1’ 3.17 3.14 3.17
17 1.18 1.16 1.17 2! 2.13 2.10 2.12
18 0.71s 0.70s 0.70s 3/ 3.17 3.14 3.17
19 0.87s 0.865s 0.865 4 3.09 3.07 3.09
20  1.44 1.45 1.44 5/ 1.80 1.80 1.81
21 0.97d(6.5) 0.96d(6.6) 0.96d(6.3) 6 1.77 1.76 1.81
22 1.54,1.31 1.77,1.28 1.50,1.22 7' 2.98 2.98 3.09
23 1.71,1.53 2.75,2.67 1.71,1.53 8’ 3.14
24 413 4.12 9’ 2.09
25  2.06 2.05 10’ 3.06
26 0.96d(6.8) 6.05,5.84 0.95d(7.7)

15.2.3 Marine ergostane-type steroids

Table 15-2-19: Compounds, MFs, and test solvents of marine ergostane-type steroids 15-2-54~15-2-

94,
No. Compounds MFs Test Refer-
solvents ences
15-2-54 stoloniferone E CygHys03 CDCl3 [58]
15-2-55 stoloniferone F CogHy05 CDCl3 [58]
15-2-56 stoloniferone G CogHys 05 CDCl3 [58]
15-2-57 armatinol A C30H480, CDCls [59]
15-2-58 armatinol B C30Hs5005 CDCl3 [59]
15-2-59 (205)-20-hydroxyergosta-1,4,24(28)-trien-3- CygH400, CDCls [55]
one
15-2-60 gibberoketosterol B CygHys 04 CDCl3 [60]
15-2-61 gibberoketosterol C CygH4s03 CDCl3 [60]
15-2-62 norselic acid C CygHy003 CDCl3 [61]
15-2-63 anthosterone B Cy9H404 CDCl3 [62]
15-2-64 (-)-phorbasterone A CyoH4404 CDCls [62]
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Table 15-2-19 (continued)

No. Compounds MFs Test Refer-
solvents ences
15-2-65  24-methylenecholesta-2,4,6-trien-19-ol CygH40 CDCl3 [63]
15-2-66  24-methylenecholesta-4,6-dien-353,19-epoxy- CygH40, CDCls [63]
2B-ol
15-2-67  24-methylenecholesta-683,19-epoxy-3p,5a- CygH4605 CDs0D [63]
diol
15-2-68  dendronesterone B CygHysO CDCl3 [64]
15-2-69  3a,12a,16a-trihydroxy-24R-methylcholest- CygH4g05 CDCl3 [45]
22E-ene
15-2-70  3a,12a,16a-trihydroxy-24-methylcholest- CygHyg05 CDCl5 [45]
24(28)-ene
15-2-71 certonardosterol Q C,gHu60¢ CDs0D [47]
15-2-72  certonardosterol B, CygHs500¢ CD;0D [47]
15-2-73  homaxisterol A, C3,H5,05 CD;0D [48]
15-2-74  homaxisterol Az C3,Hs,05 CDs0D [48]
15-2-75  topsentisterol B, CygHy,05 CD3;0D [65]
15-2-76  topsentisterol B CygH4405 CD50D [65]
15-2-77  topsentisterol C5 Cy9H,g04 CDs0D [65]
15-2-78  topsentisterol D3 CygH4 0, CD;0D [65]
15-2-79  topsentisterol E; CygH420, CD3;0D [65]
15-2-80  certonardosterol D, CogH450, CDs0D [66]
15-2-81  certonardosterol E3 CogH4g0, CDs0D [66]
15-2-82  certonardosterol D, CogH4g04 CDs0D [66]
15-2-83  certonardosterol C, C,gH4505 CDs0D [66]
15-2-84  certonardosterol A, CogHyg0¢ CD;0D [66]
15-2-85  24B-methylcholasta-1,8,14,22,25-penten-3- C,gH350, CDCl3 [67]
one-5a-ol
15-2-86  29-demethylgeodisterol-3-O-sulfite C,7H3904SNa  CD50D [68]
15-2-87  (22E)-11-acetoxy-3B,6a-dihydroxy-24&- Cy9H4605 CDCls [69]
methyl-27-nor-9,11-seco-5a-cholesta-7,22-
dien-9-one
15-2-88  11-acetoxy-3B,6a-dihydroxy-24-methyl-9,11- C30H4505 CDCl3 [69]
seco-5a-cholesta-7,24(28)-dien-9-one
15-2-89  (222)-11-acetoxy-3B,6a-dihydroxy-24£&- C30H4805 CDCl5 [69]
methyl-9,11-seco-5a-cholesta-7,22-dien-9-
one
15-2-90  polymastiamide A methyl ester C39Hs57NO5 CDCl5 [56]
15-2-91  polymastiamide B methyl ester C3gH55NO5 CDCl3 [56]
15-2-92  polymastiamide E methyl ester C3gHs55NO, CDCls [56]
15-2-93 - C39H57NO5 CDCl5 [56]
15-2-94 - C3gH55NO; CDCls [56]
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15-2-54

15-2-60 R = -OH 152-62 15.264 R= " S
15-2-61 R = o-H i

HO

|
15270 R =" /\)H/
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15-2-73 R= -Me
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Table 15-2-20: 'H NMR spectroscopic data of marine ergostane-type steroids 15-2-54~15-2-56.

H 15-2-54 15-2-55 15-2-56

2 6.18d(9.6) 7.02dd(8.1,1.2) 7.01dd(8.0, 1.5)
3 6.99 dd(9.6, 6.0) 6.70dd(8.1, 6.3) 6.70dd(8.0, 6.5)
4 6.19d(6.0) 4.63dd(6.3,1.2) 4.62dd(6.5, 1.5)
6 4.58brs 4.08m 4.07m

7 1.28m, 2.01m 1.69m -

8 2.08 m 1.85m -

9 1.40m 2.00t(9.9) 2.00t(10.5)

11 4.04m 4.10m 4.10m

12 2.39dd(9.6, 6.0), 1.23 m 2.37dd(12.6, 4.8),1.31m 2.37dd(12.0, 4.5), 1.30m
14 1.12m 1.29m -

15 1.13m, 1.57 m 1.12m, 1.63 m -

16 1.28m, 1.87m 1.32m, 1.88m -

17 1.13m 1.24m -

18 0.79s 0.75s 0.75s

19 1.71s 1.42s 1.41s

20 1.38m 1.37m -

21 0.96d(6.3) 0.97 d(6.6) 0.98d(6.6)

22 0.95m, 1.40m 0.96m, 1.40m -

23 1.39m 0.97m, 1.38m -

24 1.20m 1.22m

25 1.55m 1.57m -

26 0.86 d(6.6) 0.86d(6.9) 1.03d(6.5)

27 0.78d(6.6) 0.79d(6.7) 1.04d(6.5)

28 0.79d(6.3) 0.80d(6.7) 4.66brs, 4.72brs

Table 15-2-21: 'H NMR spectroscopic data of marine ergostane-type steroids 15-2-57~15-2-59.

H 15-2-57 15-2-58 15-2-59
1 a1.41m®, g2.08m a1.49m,32.05m 7.05d(10.0)
2 a1.39m®,31.88m 6.23 dd(10.0, 1.8)
3 3.79m 4.10m
4 a1.52m, B2.26m ®2.17m,B1.70m 6.07 bt(1.3)
6 2.98brs 3.54brs a2.36ddd(13.3, 4.3, 2.6)
B 2.47 dddd(13.3, 13.3, 5.1, 1.3)
7 al.32m,B2.17m a1.04m,31.96m
8 1.59m 1.89m 1.62m
9 0.72m 1.43m 1.04m
11 1.49m, 1.55m 1.51m 1.68m
12 a1.04m a1.15m® ®1.20m
B2.02m B2.02m® B 2.13ddd(12.8, 3.6, 3.3)
14 0.86m 1.12m 1.00m
15 1.63m 1.64m,1.20m
16 1.30m 1.30m 1.77m, 1.68m
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H 15-2-57 15-2-58 15-2-59
17 1.18m 1.47m

18 0.67s 0.68s 0.93s

19 4.08d(11.4), 4.46d(11.4) 4.49d(12.6), 4.61d(12.6) 1.23s

20 1.43m 1.45m

21 0.93d(6.3) 0.94d(6.3) 1.30s

22 1.17m, 1.57m 1.19m, 1.60m 1.54m

23 1.45m 2.01m

25 2.24m 2.18m 2.235(6.9)
26 1.02d(6.9) 1.02d(6.9) 1.03d(6.9)
27 1.03d(6.3) 1.03d(6.3) 1.03d(6.9)
28 4.665s,4.72s 4.665s,4.725s 4.74brs, 4.67 d(1.3)
OAc 2.10s 2.07s

®Typographic errors exist in the literature, printing both data as H-2a. Here, the placements are only
to display the data.
@Typographic errors exist in the literature, printing both data as H-12. Here, the placements are only
to display the data.

Table 15-2-22: *H NMR spectroscopic data of marine ergostane-type steroids 15-2-60~15-2-62.

H 15-2-60 15-2-61 15-2-62
4.26dd(13.0, 3.5) 3.90brs 7.03d(11.0)
a1.97 ddd(13.0, 13.0, 3.5) a1.97 brd(12.0) 6.25d(10.3)
B2.09m B1.66ddd(12.0, 12.0, 2.5)

3 4.20brs 4.01m

4 a2.34dd(14.5, 4.0) al.51m 6.09s
B 1.67 brd(14.5) B1.94m

5 2.73dd(12.5, 2.5)

6 2.48m,2.37m

7 a2.24dd(14.2, 14.0) a1.96dd(13.0, 12.0) 1.21m
B 2.42dd(14.2, 4.7) B2.31dd(13.0, 3.5) 2.76m

8 1.79ddd(12.0, 12.0, 4.7) 1.76 m 1.74m

9 1.92dd(11.5, 4.0) 1.75m 1.11m

11 a2.24m al1.62m 2.00m
B1.47m B 1.39ddd(15.0, 13.0, 2.0) 1.68m

12 al23m a1.30ddd(12.5, 12.5, 3.5) 1.56m
B 2.01dd(12.5,3.0) B2.03ddd(12.5, 3.5, 3.5) 1.21m

14 1.29m 1.28m 1.56m

15 a1.52m,B1.52m a1.51m,$1.09m 1.87m, 0.88m

16 a1.67m,B1.29m a1.68m,B1.27m 1.74m,1.53m

17 1.22m 1.26m 1.42m

18 0.69s 0.70s

19 0.98s 0.77s 1.17s

20 2.15m 2.13m 1.42m
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Table 15-2-22 (continued)

H 15-2-60 15-2-61 15-2-62

21 1.05d(6.6) 1.06 d(6.6) 1.06d(6.3)

22 5.56dd(15.7, 8.8) 5.57 dd(15.5, 8.5) 2.06m,1.11m
23 5.94d(15.7) 5.94d(15.5) 2.06m, 1.87m
25 2.54 sept(7.0) 2.55sept(7.0)

26 1.06d(7.0) 1.06d(7.0) 1.02d(1.5)

27 1.08d(7.0) 1.08d(7.0) 1.01d(1.5)

28 4.83s,4.865 4.83s,4.85s 4.645s,4.725s
1-OH 4.07 brs

5-OH 4.50s

Table 15-2-23: 'H NMR spectroscopic data of marine ergostane-type steroids 15-2-63~15-2-67.

H 15-2-63 15-2-64 15-2-65 15-2-66 15-2-67
1 2.10d(13.5) 2.08d(13.8) a2.18m a1.58m al.64m
2.18d(13.5) 2.17d(13.8) B 2.54dd(18.0,6.3) B1.62m B1l.46m
2 5.77m 3.85dt(9.0,1.8) «1.83m,
B1.38m
3 5.92m 4.26dd(5.8, 3.84m
1.8)
4 5.77 d(5.5) 6.05d(5.8) al67m,
B1.85m
6 6.731(3.3) 6.711(3.6) 6.05dd(9.6, 2.4) 6.19dd(9.8, 3.66 d(4.5)
2.5)
7 2.38ddd 2.38ddd 5.68 brd(9.6) 5.86 brd(9.8) al47m
(4.0,6.0,21.0) (3.9, 6.0,20.7) B1.84m
8 - - 2.35m 1.92m 1.60m
9 - - 1.42m 1.25m 1.58m
11 - - a1.68m,B1.56m a1.68m, al33m,
B1.33m B1.36m
12 - - al.15m al1l.20m a1.20m
B2.04m B2.06dt(13.0, B2.03m
4.5)
14 - - 1.18m 1.20m 1.22m
15 - - a1.80m,31.18m al.82m, al1l.60m,
B1.20m B1.54m
16 - - a1.90m,31.28m a1.92m, a1.86m,
B1.33m B1.29m
17 - - 1.18m 1.19m 1.17m
18 0.73s 0.72s 0.74s 0.69s 0.74s
19 1.20s 1.20s 3.79d(11.1) 3.88d(7.3) 3.85d(9.0)
3.64d(11.1) 3.28dd(7.3, 3.78d(9.0)
3.5)
20 - - 1.41m 1.44m 1.43m
21 0.96d(6.7) 1.00d(6.6) 0.95d(6.4) 0.95d(6.5) 0.95d(6.5)
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H 15-2-63 15-2-64 15-2-65 15-2-66 15-2-67

22 - 513~517m  1.58m,1.15m  1.56m,1.16m 1.56m,1.12m
23 - 5.13~5.27m  2.10m,1.90m  2.10m,1.90m  2.12m,1.90m
25 - - 2.22m 2.23heptd(7.0)  2.23 heptd(7.0)
26 1.04 d(6.5) 0.89d(6.9) 1.03 d(6.6) 1.03 d(7.0) 1.03d(7.0)

27 1.04 d(6.5) 0.82d(6.9) 1.03 d(6.6) 1.03 d(7.0) 1.02d(7.0)

28 - 0.80d(6.6) 4.725,4.665  4.725,4.665 4.725,4.655
OMe 3.77s 3.76s

OH 3.78brd(1.2)  3.78brd(0.9)

Table 15-2-24: 'H NMR spectroscopic data of marine ergostane-type steroids 15-2-68~15-2-71.

H 15-2-68 15-2-69 15-2-70 15-2-71

1 7.15d(10.0) 1.34 1.34 1.71dt(13.0, 3.5)
1.00m

2 5.85d(10.0) 1.60,1.35 1.64,1.38 1.82m, 1.55m

3 4.01m 4.02m 3.42ddd(11.0, 5.0, 3.5)

4 a2.23dd(17.5, 6.5) 1.49,1.37 1.45,1.39 4.24brs

B2.37dd(17.5, 14.8)

5 1.90m 1.50 1.50 0.93dd(11.0, 2.5)

6 1.84m 1.16 1.16 4.10td(11.0, 4.5)

7 1.71m 1.60 1.64 3.07 dd(13.0, 4.5)

0.95 0.99 1.21dd(13.0, 11.0)

8 1.42m 1.38 1.38

9 0.98m 1.16 1.19 0.82dd(13.0, 3.0)

11 a1.71m,32.28m 1.60, 1.50 1.62 1.71m,1.47m

12 all7m 3.861(2.8) 3.90t(2.7) 2.15dt(13.0, 2.8)

B2.04m 1.44m

14 1.07m 1.85m 1.87m 2.09s

15 1.08 m, 1.58 m 1.53m 1.57m

16 1.40m 3.95m 3.98m 2.44dd(18.5,7.5)
1.77 dd(18.5, 9.0)

17 1.14m 1.63m 1.57m 1.59m

18 0.70s 0.72s 0.70s 1.04s

19 1.00s 0.75s 0.75s 1.16s

20 1.43m 2.15 1.57m 1.56m

21 0.95d(6.5) 1.07 d(6.0) 1.00d(5.7) 1.01 d(6.0)

22 1.42m 5.39m 1.82m,1.31m 1.53m, 1.21m

23 0.95m 5.42m 2.21m,1.92m 2.14m,1.98m

24 1.91

25 2.17m 1.52m 2.23 sept(7.0) 2.25 sext(7.0)

26 1.03(7.0) 0.84d(6.8) 1.02d(6.6) 3.55dd(11.0, 6.0)
3.34 m(ov)

27 1.03(7.0) 0.84d(6.8) 1.01d(6.6) 1.05d(7.0)

28 4.665S,4.72s 0.92d(6.9) 4.72s,4.68s 4.78brs, 4.77 brs
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Table 15-2-25: 'H NMR spectroscopic data of marine ergostane-type steroids 15-2-72~15-2-74.

H 15-2-72 15-2-73 15-2-74 H 15-2-72 15-2-73 15-2-74

1 1.64dt(13.2, 1.50m 1.50m 16 2.44dt(15.0, 1.28m 1.28m
3.3) 8.0)
1.02m 1.36m

2 1.80m, 1.75m, 1.75m, 17 1.09m 1.33m 1.33m
1.56m 1.42m 1.42m

3  3.43m 3.95m 3.95m 18 0.93s 0.62s 0.62s

4  4.21brs 2.14dd 2.14dd 19 1.06s 1.0s 1.0s

(13.0,12.0) (13.0,12.0) 20 1.50m 2.0m 2.0m

1.66dd 1.66dd 21 0.96d(6.5) 1.02d(7.0) 1.03d(7.0)

(5.0, 4.5) (5.0, 4.5) 22 1.11m, 5.21m 5.21m
1.47m

5 0.90m 23 1.63m, 5.21m 5.21m

1.34m

6 3.90td(11.0, 3.22m 3.22m 24 1.55m 1.55m
4.5)

7 2.35dt(11.5, 5.36brd 5.36 brd 25 1.83m 1.60m 1.60m
4.3) (5.0) (5.0)
0.92m 26 0.92d(6.5) 0.84d(7.0) 0.84d(7.0)

8 1.89m 27 0.91d(7.0) 0.86d(7.0) 0.86d(6.5)

9 0.67td(11.5, 2.06m 2.06 m 28 3.50d(11.3) 0.93d(7.0) 0.93d(7.0)
3.5)

11 1.42m 1.55m 1.55m 3.43d(11.3)
1.32m 1/ 3.61dd(9.0, 3.61dd(9.0,

6.5) 6.5)

12 1.94dt(11.0, 2.05m 2.05m 3.39dd(9.0, 3.39dd(9.0,
2.5) 6.5) 6.5)
1.10m 2! 1.5m 1.5m

14 0.88m 1.94m 1.94m 3/ 1.4m 1.4m

15 4.16td(6.8, 1.54m 1.54m 4 0.91t(7.5) 0.91t(7.5)
1.5)

Table 15-2-26: *H NMR spectroscopic data of marine ergostane-type steroids 15-2-75~15-2-77.

H 15-2-75 15-2-76 15-2-77
1 1.57m, 1.75m 1.40dd(13.0, 3.5) 1.34m, 2.17 dt(13.5, 4.0)
1.68ddd(13.0, 3.5, 3.5)

2 1.60m, 1.90m 1.55m, 1.88 m 1.48m, 1.84m

3 3.78m 3.74m 3.97m

4 1.35m, 2.15m 1.32dd(13.0,7.5),2.10m 1.65ddd(13.5, 5.0, 2.0)

2.10dd(13.5, 12.0)

6 3.19d(2.0) 3.04d(2.5) 3.22dd(5.0, 2.0)
4.24d(2.0) 4.40d(2.5),2.42m 5.47 dd(5.0, 2.0)

11 2.06m 1.45m 1.58m
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Table 15-2-26 (continued)

15.2 Marine steroids = 103

H 15-2-75 15-2-76 15-2-77

12 1.38m, 1.98dd(12.0, 5.5) 1.20m 1.55m, 1.80m
1.95ddd(13.5, 3.5, 3.5)

14 2.18m 2.50m

15 1.28m, 2.15m 2.25m, 2.66 ddd(15.5, 8.5, 8.0) 1.49m,1.52m

16 1.35m, 1.78 m 1.45m,1.74m

17 1.19ddd(19.0, 9.0, 9.0) 1.25m 1.35m

18 0.68s 0.90s 0.63s

19 1.13s 0.87s 1.02s

20 2.04m 2.10m 2.05m

21 1.02d(6.5) 1.02d(6.5) 1.02d(6.5)

22 5.18m 5.21m 5.18m

23 5.20m 5.22m 5.20m

24 1.82m 1.82m 1.85m

25 1.45m 1.45m 1.45m

26 0.83d(7.5) 0.84d(7.0) 0.84d(7.5)

27 0.85d(7.5) 0.86 d(7.0) 0.86 d(7.0)

28 0.92d(7.0) 0.93d(7.0) 0.93d(7.0)

OMe 3.38s

Table 15-2-27: 'H NMR spectroscopic data of marine ergostane-type steroids 15-2-78~15-2-80.

H 15-2-78 15-2-79 15-2-80
1.25m, 2.15m 2.75m, 2.86 dt(17.0, 6.0) 1.71dt(13.0, 3.3),1.03 m
1.70ddd(25.0, 14.0, 4.0) 1.68m, 1.98 m 1.75m, 1.42m
1.92m

3 3.54m 4.05m 3.47m

4 2.56m 2.47 dd(16.5, 8.0) 1.17m, 2.18 m

3.00dd(16.5, 4.5)

5 1.01m

6 6.00brs 3.381d(10.8, 4.5)

7 6.60s 2.27m,0.91m

8 1.88m

9 0.72td(11.5, 3.5)

11 2.50m 5.09dd(9.0, 6.5) 1.53m, 1.33m

12 1.51m,2.12m 1.75dd(13.5, 6.5) 1.15m, 1.94m

2.63dd(13.5,9.0)

14 2.26m 2.92dd(11.0, 8.0) 0.92m

15 1.39m, 2.53m 1.50m, 2.00 m 4.12td(6.5, 2.0)

16 1.36m, 1.82m 1.87m 2.24m,1.34m

17 1.26m 1.48m 1.12m

18 0.68s 0.445s 0.95s

19 1.38s 2.26s 0.86s

20 2.06m 2.05m 2.18m

21 1.06 d(6.5) 1.09d(6.5) 1.04d(6.5)
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Table 15-2-27 (continued)

H 15-2-78 15-2-79 15-2-80

22 5.20m 5.22m 5.30dd(15.5, 8.5)

23 5.22m 5.23m 5.19dd(15.5, 9.5)

24 1.84m 1.85m 1.92m

28 0.93d(6.5) 0.94d(7.0) 3.54dd(10.8, 6.3)
3.48dd(10.8, 6.8)

25 1.45m 1.48m 1.79m

26 0.841(6.5) 0.85d(7.0) 0.83d(7.0)

27 0.86 t(7.0) 0.87 d(7.0) 0.90d(6.5)

Table 15-2-28: 'H NMR spectroscopic data of marine ergostane-type steroids 15-2-81~15-2-84.

H 15-2-81 15-2-82 15-2-83 15-2-84

1 1.64dt(13.0, 3.5) 1.71dt(12.5, 3.3) 0.96m, 1.71m 1.71dt(12.5, 3.5)
0.97m 1.01m 0.99m

2 1.74m,1.42m 1.75m, 1.41m 1.73m, 1.47m 1.83m, 1.55m

3 3.54m 3.47m 3.48m 3.43m

4 1.54m,1.74m 1.17m, 2.18m 1.19m, 2.18 dt(12.5, 3.0) 4.25brs

5 1.13dt(13.0, 2.5) 1.01m 1.02m 0.94m

6 3.73q(2.8) 3.38td(11.0, 4.5) 3.691d(10.8, 4.0) 4.15td(11.0, 4.3)

7 2.11dt(14.5, 3.5) 2.26dt(11.5, 4.3) 2.36dd(12.0, 4.0) 2.43dd(12.0, 4.5)
1.30m 0.91m 1.25m 1.29m

8 1.95m 1.86m

9 0.72td(11.3, 3.5) 0.72td(11.0, 3.5) 0.83dd(11.0, 3.0) 0.82dd(12.0, 2.5)

11 1.55m, 1.39m 1.52m,1.31m 1.80qd(13.0, 3.0), 1.50 m 1.78m, 1.43 m

12 1.94m 1.93dt(12.5, 3.3) 1.97dt(12.5, 3.3) 1.96dt(12.5, 3.5)
1.24m 1.12m 1.17m 1.17m

14 1.07dd(11.0,9.5) 0.92m 1.03m 1.01d(6.0)

15 3.85td(9.5, 3.0) 4.12td(6.5, 2.5) 4.37td(6.5, 2.0) 4.381td(6.5, 2.0)

16 1.57m, 1.87m 1.31m,2.21m 1.36m, 2.18 m 1.35ddd(15.0,

10.5, 2.5)
2.19dt(15.0, 7.8)

17 1.45m 1.11m 1.02m 1.01m

18 0.76s 0.95s 1.28s 1.27s

19 1.03s 0.87s 0.98s 1.15s

20 2.00m 2.13m 2.13m 2.13m

21 1.00d(6.0) 1.01d(6.5) 0.99d(7.0) 0.99d(6.5)

22 5.20dd(15.0, 8.0) 5.20dd(15.0, 8.5) 5.18dd(15.0, 8.3) 5.18dd(15.0, 8.3)

23 5.25dd(15.0, 7.0) 5.26 dd(15.0, 7.3) 5.26 dd(15.0, 8.0) 5.26 dd(15.0, 8.0)

24 2.07m 2.08m 2.08 sext(6.8) 2.08m

25 1.53m 1.52m 1.52m 1.52m

26 3.56dd(11.0, 5.8) 3.57dd(11.0, 5.5) 3.56dd(11.0, 5.0) 3.56dd(10.8, 5.3)
3.26 dd(15.0, 7.0) 3.28m 3.27dd(11.0,7.3) 3.27dd(10.8, 7.5)

27 0.87 d(6.5) 0.88d(7.0) 0.87 d(7.0) 0.87 d(7.0)

28  0.92d(6.5) 0.93d(7.0) 0.92d(7.0) 0.92d(7.0)
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Table 15-2-29: 'H NMR spectroscopic data of marine ergostane-type steroids 15-2-85~15-2-89.

H 15-2-85 15-2-86 15-2-87 15-2-88 15-2-89

1 6.55d(9.6) 7.24d(8.5) 1.86m, 1.46 m 1.88m, 1.45m 1.87m,
1.46m

2 6.42d(9.6) 7.05d(8.5) 1.91m, 1.44m 1.90m, 1.46 m 1.91m,
1.44m

3 3.57m 3.58m 3.58m

4 2.82d(18.0) 7.02brs 2.28m 2.28m 2.28m

2.13d(18.0) 1.43m 1.42m 1.41m

5 1.76 m 1.76 m 1.74m

6 1.51m 2.87 4.24dd(9.9,1.7) 4.25dd(9.9,1.6)  4.25dd(9.9,
1.9)

7 2.19m,1.36m a1.49,31.92 6.49d(1.7) 6.51d(1.6) 6.50d(1.9)

8 1.49

9 2.23

11 2.21m a2.23,B81.55 4.15m 4.15m 4.15m

12 1.86m,1.40m o 1.44,32.28 1.60m, 1.23m 1.63m,1.21m 1.62m,
1.21m

14 1.15 3.221(9.8) 3.241(10.0) 3.231(10.0)

15 5.68brs 1.40, 2.35 1.57m 1.59m 1.58m

16 2.49m,2.42m 4.63 1.70m, 1.44m 1.85m,1.43m 1.70m,
1.42m

17 1.74m 1.38 1.69m 1.67m 1.67m

18 0.97s 1.19s 0.65s 0.66s 0.66s

19 1.10s 1.09s 1.10s 1.10s

20 1.99brm 2.15m 1.44m 2.15m

21 1.11d(7.0) 1.34s 1.01d(6.8) 0.99d(6.8) 1.02d(6.8)

22  5.28dd(7.0,15.1) 1.82dt(5.0,12.3) 5.21dd(15.1,8.0) 1.54m 5.21m

1.93 1.13m

23 5.33dd(5.6,15.1) 2.12 5.16dd(15.1,7.4) 2.09m, 1.86m 5.20m

24 2.74m 1.91m 1.86m

25 2.32 1.24m 2.20m 1.45m

26 4.72brs 1.08d(7.4) 0.811(6.7) 1.00d(6.7) 0.81d(6.9)

27 1.69s 1.08d(7.4) 1.01d(6.7) 0.80d(6.9)

28 1.07 d(6.6) 4.74brs, 4.77brs 0.90d(6.7) 4.70brs, 4.63brs 0.89d(6.8)

OAc 1.99s 1.99s 1.99s

Table 15-2-30: 'H NMR spectroscopic data of marine ergostane-type steroids 15-2-90~15-2-94.

H 15-2-90 15-2-91 15-2-92 15-2-93 15-2-94
leq  1.68 1.67 dt(13.8, 1.68 1.77 1.75
3.4)
lax  1.12 1.08 1.13 0.97td(13.4, 0.95td(13.8,
4.3) 4.3)
2eq  1.81dq(13,4)  1.80 1.81dq(13,4)  1.79 1.78
2ax  1.42 1.33 1.42 1.47 1.54
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Table 15-2-30 (continued)

H 15-2-90 15-2-91 15-2-92 15-2-93 15-2-94
3ax 3.11td(10.8, 3.601tt(10.5, 3.11td(10.8, 3.06ddd(11.1, 3.571t(10.8,
4.4) 5.0) 4.5) 9.9, 4.3) 4.7)

4eq 1.57
4ax 1.26 1.25 1.26 1.28 1.27
5ax 0.84 1.24 0.84 0.68td(11.3, 1.07 td(11.4,
2.9) 2.9)
6eq 1.69 1.33 1.69 1.71dq(12.5, 1.32
3.3)
6ax 0.98 1.19 0.97 1.07 1.32
7eq 2.38m 2.34m 2.38 1.92dq(13.8, 1.87
3.3)
7ax 1.65 1.74 1.64 1.14 1.15
8 1.93 1.97
9ax 1.61 1.61 1.61 0.63td(11.6, 0.641td(12.0,
2.8) 2.8)
1leq 1.58 1.58 1.58 1.55 1.53
11ax 1.43 1.45 1.43 1.28 1.29
12eq 1.88dt(12.2, 1.88dt(12.7, 1.88dt(12.2, 1.94dt(12.6, 1.94dt(12.8,
4.0) 3.6) 4.0) 3.1) 3.2)
12ax 1.06 1.08 1.06 1.16 1.18
15 2.16, 2.16 2.17m, 2.16, 2.16 5.08 brs 5.08 brs
2.14m
16 1.73 1.73 1.72 2.18ddd(15.8, 2.17 ddd(15.4,
9.6,2.2) 7.5,1.9)
1.27 1.27 1.27 1.79 1.77
17 1.06 1.06 1.06 1.43 1.44
18 0.78s 0.78s 0.78 0.84s 0.87s
19 0.69s 0.66s 0.69 0.82s 0.82s
20 1.37 1.37 1.37 1.50 1.51
21 0.86d(6.6) 0.86d(6.6) 0.85d(6.7) 0.84d(6.4) 0.84d(6.4)
22 1.36,1.01 1.36,1.01 1.36,1.01 1.34m, 0.96 1.35,0.96
23 1.52,1.17 1.50, 1.18 1.50,1.16 1.53,1.18 1.53,1.19
24 2.57 dt(6.8) 2.57 dt(6.8) 2.57 dt(6.9, 2.58 dt(6.6) 2.58dt(6.7)
6.9)
26 5.57 brs, 5.57 brs, 5.58brs, 5.57 brs, 5.57 brs,
5.22brs 5.22brs 5.23brs 5.23brs 5.23brs
28 1.05d(6.8) 1.05d(6.8) 1.05d(6.8) 1.05d(6.9) 1.05d(6.9)
29 0.97 d(6.3) 0.97 d(6.4) 0.95d(6.3)
NH 6.65d(7.1) 6.65d(7.2) 6.72d(7.1) 6.67d(7.1) 6.67d(7.1)
30 5.55d(7.1) 5.55d(72) 5.61d(7.1) 5.54d(7.1) 5.54d(7.1)
33 7.27 d(8.7) 7.27 d(8.8) 7.34 7.27 d(8.8) 7.27 d(8.8)
34 6.85d(8.7) 6.85d(8.8) 7.35 6.85d(8.8) 6.85d(8.8)
35 7.31
36 6.85d(8.7) 6.85d(8.8) 7.35 6.85d(8.8) 6.85d(8.7)
37 7.27 d(8.7) 7.27 d(8.8) 7.34 7.27 d(8.8) 7.27 d(8.7)
38 3.77s 3.77s 3.77s 3.77s
39 3.72s 3.72s 3.73 3.72s 3.72s
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15.2.4 Marine stigmastane-type steroids

Table 15-2-31: Compounds, MFs, and test solvents of marine stigmastane-type steroids 15-2-95~15-

2-117.
No. Compounds MFs Test Refer-
solvents  ences

15-2-95 norselic acid A Cy9H4004 CDCl; [61]

15-2-96 norselic acid B Cy9H4s04 CDCl3 [61]

15-2-97 norselic acid D CygHys04 CDClg [61]

15-2-98 norselic acid E C31H,,05 CDClg [61]

15-2-99 phorbasterone C C30H4604 CDCl3 [62]

15-2-100  phorbasterone D C39Hyg04 CDCl3 [62]

15-2-101  3a,12a,16a-trihydroxy-24&-ethylcholest-25- Cy9Hs5003 CDCl3 [45]
ene

15-2-102  homaxisterol A, C33H5603 CDs0D [48]

15-2-103  24-ethylcholesta-4,24(28)-dien-3-one CyoH460 CDCl5 [70]

15-2-104  24&-hydroperoxy-24-ethylcholesta-4,28(29)- Cy9H4603 CDCl5 [70]
dien-3-one

15-2-105  24-ethylcholesta-4,24(28)-dien-3,6-dione Cy9H440, CDCl5 [70]

15-2-106  24&-hydroperoxy-24-ethylcholesta-4,24(28)- Co9H4404 CDCl3 [70]
dien-3,6-dione

15-2-107  6B-hydroxy-24-ethylcholesta-4,24(28)-dien- CyoH460, CDCls [70]
3-one

15-2-108  24&-hydroperoxy-6B-hydroxy-24- CyoHye04 CDCl3 [70]
ethylcholesta-4-28(29)-dien-3-one

15-2-109  5a,6a-epoxy-24R*-ethylcholest-8(14)-en- Cy9H4803 CDCls [71]
3B,7a-diol

15-2-110  5a,6a-epoxy-24R*-ethylcholest-8-en-38,7a- Cy9H,g03 CDCl3 [71]
diol

15-2-111  3pB-hydroxy-24R*-ethylcholesta-5,8-dien-7- Cy9Hy60, CDCl3 [71]
one

15-2-112  certonardosterol D3 Cy9H5,04 CDs0D [66]

15-2-113  certonardosterol N4 Cy9H5,05 CDs0D [66]

15-2-114  certonardosterol Oy Cy9H5,0¢ CDs0D [66]

15-2-115  certonardosterol P, Cy9H5,0; CDs0D [66]

15-2-116  certonardosterol E, CyoHs5,04 CD;0D [66]

15-2-117  geodisterol-3-O-sulfite C,gH4NaOgS  CD30D [68]

5
15-2-95 R=OH
15-2-98 R = OAc 15-2:96
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Table 15-2-32: *H NMR spectroscopic data of marine stigmastane-type steroids 15-2-95~15-2-98.

H 15-2-95 15-2-96 15-2-97 15-2-98

1 7.03d(10.2) 7.11d(10.2) 1.98m, 1.68m 7.04d(10.3)

2 6.25dd(10.1, 1.8) 5.86d(10.3) 2.35m, 2.28m 6.27 dd(1.5, 10.3)
4 6.01s 2.22m,2.36m 5.73m 6.02s

5 1.94m

6 6.21dd(10.0, 2.9) 1.43m 2.35m 6.23dd(2.9, 9.9)
7 6.07dd(9.7, 1.4) 1.83m, 1.61m 1.91m, 1.05m 6.08d(9.2)

8 2.35m 1.54m 1.40m 2.35m

9 1.49m 1.54m 0.95m 1.50m

11 1.87m,1.43m 1.92m, 1.56 m 1.40m, 1.69m 1.96 m

12 2.74m,1.31m 2.73m, 1.16 m 2.69m,1.14m 2.77m,1.15m
14 1.58m 1.43m 1.53m 1.57m

15 2.01m,1.46m 1.91m, 1.68m 1.87m, 1.57m 1.96 m

16 1.81m, 1.54m 1.94m, 1.68m 1.93m,1.22m 0.93m

17 1.58 m 1.54m 1.40m 1.57m

19 1.09s 0.94s 1.10s 1.12s

20 1.36m 1.35m 1.68m 1.43m

21 0.98d(6.5) 1.02d(6.4) 1.00d(6.6) 1.01d(6.8)

22 1.95m, 1.58 m 1.54m, 0.89m 1.83m, 1.60m 1.81m, 1.57m
23 1.62m,1.31m 1.61m, 1.35m 1.98m, 1.68m 1.96m,1.81m
26 4.875s,4.915s 4.90s, 4.94s 4.93s,4.895s 4.935,4.965s
27 1.62s 1.66s 1.65s 1.65s

28 1.49m, 1.58m 1.61m, 1.54m 1.53m, 1.60 m 1.81m, 2.06 m
29 0.771(7.1) 0.811(7.3) 0.791(7.4) 0.731(7.6)
OAc 2.04s

Table 15-2-33: 'H NMR spectroscopic data of marine stigmastane-type steroids 15-2-99~15-2-102.

H 15-2-99 15-2-100 15-2-101 15-2-102

1 2.08d(14) 2.08d(13.6) 1.34 1.50m
2.17d(14) 2.17d(13.6)

2 1.61, 1.37 1.75m, 1.42m

3 4.01p(2.8) 3.95m

4 1.46,1.35 2.14dd(13.0, 12.0)

1.66 dd(5.0, 4.5)

5 1.50

6 6.721(3.6) 6.721(3.6) 1.17,1.08 3.22m

7 2.37ddd(3.6, 5.7, 2.38ddd(4.0, 6.0, 1.62m 5.36 brd(5.0)
21.0) 21.0)
1.85ddd(3.6, 9.3, 1.85ddd(4.0, 9.0, 1.00qd(12.3, 4.1)
21.0) 1.0)

8 - - 1.38

9 - - 1.16td(12.3, 2.6) 2.06 m
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Table 15-2-33 (continued)

H 15-2-99 15-2-100 15-2-101 15-2-102
11 - - 1.63, 1.49 1.55m
12 - - 3.89t(3.0) 2.05m
14 - - 1.84ddd(12.1,10.6,7.2) 1.94m
15 - - 1.56 1.54m
16 - - 3.96 ddd(2.3, 5.0, 6.9) 1.28m
17 - - 1.53 1.33m
18  0.72s 0.71s 0.68s 0.62s
19 1.20s 1.18s 0.74s 1.0s
20 - - 1.49 2.0m
21 1.02d(6.4) 0.91d(6.4) 0.94 d(5.8) 1.05d(7.0)
22 5.14 ddd(2.8, 8.4, - 1.08 5.19 dd(15.0, 8.5)
15.2)
23 5.01ddd(2.8, 8.4, - 1.42,1.24 5.06 dd(15.0, 8.5)
15.2)
24 - - 1.87dt(9.7, 5.0) 1.55m
25 - - 1.60m
26 0.83d(6.6) 0.82d(6.6) 4.72dq(2.7, 1.5) 0.81d(7.0)
4.65brd(2.7)
27 0.79d(6.6) 0.79d(6.6) 1.56s 0.86 d(7.0)
28 - - 1.31 1.45m,1.22m
29 - - 0.78t(7.4) 0.841(7.5)
1/ 3.61dd(9.0, 6.5)
3.39dd(9.0, 6.5)
2! 1.5m
3 1.4m
4! 0.91t(7.5)
OMe 3.76 3.76s
OH 3.78 brd(0.9) 3.78brs

Table 15-2-34: 'H NMR spectroscopic data of marine stigmastane-type steroids 15-2-103~15-2-105.

H 15-2-103 15-2-104 15-2-105

4 5.72s 5.73s 6.17 s

18 0.72s 0.72s 0.73s

19 1.18s 1.18s 1.17s

21 0.99d(6.6) 0.96 d(6.3) 1.00d(6.6)

25 2.22m 2.20m

26 0.98d(6.9) 0.86 d(6.6) 0.98d(6.9)

27 0.98d(6.9) 0.88d(6.6) 0.98d(6.9)

28 5.19q(6.6) 5.75dd(17.7,11.4) 5.19q(6.9)

29 1.58d(6.6) 5.16dd(17.7, 1.5) 1.57.d(6.9)
5.28dd(11.4, 1.5)

OOH 7.01s,7.02s
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Table 15-2-35: 'H NMR spectroscopic data of marine stigmastane-type steroids 15-2-106~15-2-108.

H 15-2-106 15-2-107 15-2-108

4 6.18s 5.82s 5.82s

6 4.36brs 4.35brs

18 0.73s 0.75s 0.75s

19 1.17s 1.38s 1.38s

21 0.98d(6.6) 0.99d(6.3) 0.96d(6.9)

25 2.20m

26 0.87 d(6.9) 0.98d(6.6) 0.86d(6.9)

27 0.89d(6.9) 0.98d(6.6) 0.89d(6.9)

28 5.74dd(17.7,11.4) 5.19q(6.6) 5.75dd(17.4,11.1)

29 5.16dd(17.7, 1.5) 1.57 d(6.6) 5.16dd(17.4, 1.5)
5.29dd(11.4, 1.5) 5.28dd(11.1, 1.5)

OOH 7.01s5,7.025s

Table 15-2-36: *H NMR spectroscopic data of marine stigmastane-type steroids 15-2-109~15-2-111.

H 15-2-109 15-2-110 15-2-111

1 a1.40m,B1.70m a1.62m,51.82m 1.38m, 1.27m

2 a1.93m,B1.52m a1.97m,B1.60m 1.97m,1.72m

3 3.91m 3.95m 3.67m

4 aldlm albdbtm 2.60m
B2.13dd(12.9, 11.5) B2.18m 2.54dd(11.0, 1.4)

6 3.15d(3.5) 3.31d(2.5) 6.04d(1.4)

7 4.41m 4.23m

9 2.34m

11 1.57m, 1.48m 2.14m -

12 1.92m,1.15m 1.97m,1.41m -

14 2.15m 2.40m

15 2.64m,2.34m 2.04m,1.14m 2.61m, 1.43m

16 1.92m, 1.40m 1.67m,1.30m

17 1.21m 1.15m 1.21m

18 0.85s 0.57s 0.64s

19 0.86s 1.14s 1.34s

20 1.45m 1.38m 1.41m

21 0.93d(6.6) 0.93d(6.6) 0.96 d(6.6)

22 1.03m, 1.30m 1.32m, 0.91m

23 1.04m,1.32m 1.34m,0.96 m

24 0.92m 0.92m 0.92m

25 1.67m 1.62m 1.69m

26 0.80d(6.8) 0.80d(6.8) 0.81d(6.9)

27 0.82d(6.8) 0.82d(6.8) 0.83d(6.9)

28 1.32m, 1.15m 1.32m, 1.15m 1.32m, 1.15m

29 0.851(7.0) 0.851t(7.0) 0.86 t(7.4)
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Table 15-2-37: 'H NMR spectroscopic data of marine stigmastane-type steroids 15-2-112~15-2-115.

H 15-2-112 15-2-113 15-2-114 15-2-115
1 1.03m, 1.71m 1.01m,1.72m 0.97 m, 0.98m,
1.71dt(12.5, 3.5) 1.70dt(12.5, 2.5)
2 1.42m,1.75m 1.42m,1.76 m 1.47m,1.72m 1.55m,
1.82qd(13.0, 3.5)
3 3.47m 3.47m 3.48m 3.42ddd(12.0, 5.0,
3.5)
4 1.16 m, 1.17 m, 1.21m, 4.25brs
2.18dt(12.5, 2.5) 2.19dt(12.5, 2.0) 2.19dt(11.7,2.3)
1.01m 1.01m 1.04m 0.94m
3.381d(10.8, 5.0) 3.39td(10.5, 4.8) 3.71td(11.0, 4.5) 4.18td(11.0, 4.3)
0.90 m, 2.32dt(12.0, 4.0) 2.39dd(12.0, 4.3) 2.46dd(12.5, 4.0)
2.27 dt(12.5, 3.8)
0.94m 1.33m 1.35m
8 1.87m 1.89m
9 0.71td(11.3, 3.5) 0.72td(10.5, 3.0) 0.84dd(11.0, 3.5) 0.82dd(11.0, 3.0)
11 1.52m, 1.33m 1.48m,1.30m 1.77m, 1.47m 1.77m,1.42m
12 1.95dt(12.5, 3.0) 1.05m, 1.92m 1.95dt(12.5, 3.3) 1.93dt(13.0, 3.5)
1.11m 1.13m 1.11m
14  0.89m 0.88m 1.02m 1.01m
15 4.16td(6.8, 2.0) 4.10 brt(6.5) 4.36dd(7.0, 5.5) 4.37 dd(7.0, 5.5)
16 2.39dt(14.5, 8.3), 4.24brt(7.3) 4.21t(7.0) 4.211(7.0)
1.35m
17 1.07m 1.03m 0.96m 0.95m
18 0.93s 0.94s 1.24s 1.23s
19 0.86s 0.865s 0.98s 1.15s
20 1.49m 1.89m 1.90m 1.90m
21 0.95d(7.0) 0.95d(7.0) 0.95d(6.5) 0.94d(6.5)
22 1.41m, 1.02m 1.68m, 1.10 m 1.69m, 1.11m 1.68m, 1.11m
23 1.38m, 1.11m 1.41m,1.15m 1.41m,1.15m 1.41m,1.16 m
24 1.18 m 1.23m 1.22m 1.22m
25 1.71m 1.76 m 1.77m 1.76 m
26  0.84d(7.0) 0.84d(7.0) 0.84d(7.0) 0.84d(7.0)
27  0.87d(7.0) 0.88d(7.0) 0.88d(7.0) 0.88d(7.0)
28 1.58m, 1.33m 1.58m, 1.34m 1.58m, 1.35m 1.58m, 1.35m
29 3.55m 3.55m 3.57m 3.57m
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Table 15-2-38: 'H NMR spectroscopic data of marine stigmastane-type steroids 15-2-116 and 15-2-

117.

H 15-2-116 15-2-117 H 15-2-116 15-2-117

1 1.64dt(13.5, 3.8) 7.23d(8.4) 17 1.41m 1.39d(7.8)
0.97m

2 1.73m, 1.42m 7.05d(8.4) 18 0.74s 1.19s

3 3.53m 19 1.03s

4 1.74m 7.02brs 20 1.35m
1.55m

5 1.13dt(13.5, 2.3) 21 0.94d(5.5) 1.37s

6 3.74q(2.8) 2.87 22 1.38m 1.70dt(4.2, 13.2), 1.87

1.03m

7 2.12dt(14.0, 3.3) al.34 23 1.37m 2.08dt(3.6, 12.6)
1.31m B1.91 1.08 m 2.15dt(5.4, 12.6)

8 1.94m 1.48 24 1.17m

9 0.71td(11.0, 3.3) 2.22 25 1.70m 2.27

11 1.52m, 1.37m a2.29,B1.56 26 0.84d(7.0) 1.04d(7.2)

12 1.96m, 1.24m a1.41,B2.25 27 0.87d(7.0) 1.04d(7.2)

14 1.06t(9.3) 1.12 28 1.57m,1.32m 5.25q(6.6)

15 3.87td(9.3, 3.3) 1.40, 2.34 29 3.55m 1.63d(6.6)

16 1.87m,1.70m 4.67

15.2.5 Some additional marine steroids

Table 15-2-39: Compounds, MFs, and test solvents of marine steroids 15-2-118~15-2-175.

No. Compounds MFs Test Refer-
solvents ences
15-2-118 petrosterol-3,6-dione Cy9H440, CDCl5 [72]
15-2-119 5a,6a-epoxy-petrosterol Cy9Hyg0, CDCl5 [72]
15-2-120 - Cr6Hu004 CDCly [52]
15-2-121 methyl (22E)-3-0x0-24-norcholesta- C,7H3503 CDCl3 [55]
1,4,22-trien-26-o0ate
15-2-122 (22E)-11B-hydroxy-24-norcholesta- C,y6H350, CDCl5 [55]
1,4,22-trien-3-one
15-2-123 (20S,22E)-20-hydroxy-24-norcholesta- Cy6H350, CDCl5 [55]
1,4,22-trien-3-one
15-2-124 plakinamine | C31H5oN, CD50D [73]
15-2-125 plakinamine C30Hs5oN; CD;0D [73]
15-2-126 plakinamine K C3,Hs5,N,0, CD3;0D [73]
15-2-127 dihydroplakinamine K C3,H54N,0, CD;0D [73]
15-2-128 demethylincisterol A; CyoH3003 CDs0D [48]
15-2-129 incisterol Cy1H3,03 CDs0D [48]
15-2-130 hippuristerone G C35Hs5,09 CDCl3 [74]
15-2-131 hippuristerone H C31Hs500¢ CDCl5 [74]
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Table 15-2-39 (continued)

No. Compounds MFs Test Refer-
solvents ences

15-2-132  hippuristerone | C31Hs5005 CDCl3 [74]
15-2-133  amaroxocane A Cs5HgsNa3;04;S3  CD30D [75]
15-2-134 amaroxocane B Cs4HgoNa,0,0S, CD30D [75]
15-2-135 methyl 3-oxochola-4,22-dien-24-oate Cy5H3,05 CDClg [53]
15-2-136  gibberoepoxysterol CygH4605 CDClg [60]
15-2-137  abeohyousterone Cy7H405 DMSO-dg [76]
15-2-138  hippuristerone | C35Hs5,049 CDCl3 [77]
15-2-139  hippuristerone K C33Hs5,0, CDCl5 [77]
15-2-140  hippuristerone L C31Hs505 CeDg [77]
15-2-141  hippuristerol E C31Hs,05 CDClg [77]
15-2-142  hippuristerol F C31Hs5,0¢ CDCl3 [77]
15-2-143  1a,3B,5B,11a-tetrahydroxygorgostan-6- C30H5005 CDCl4 [77]

one
15-2-144  topsentinol K C30Hs5,05 CD3;0D [78]
15-2-145  topsentinol L C30Hs5,05 CD;0D [78]
15-2-146  topsentinol K trisulfate C39H49Na304,S3  CD30D [78]
15-2-147  aragusterol G Cy9H5005 CDCl3 [45]
15-2-148  gelliusterol A Cy5H350, CD;0D [46]
15-2-149  gelliusterol B Cy5H360, CDCl3 [46]
15-2-150 - Co6Has06 CsDsN- [47]

CD;0D

15-2-151  certonardosterol B3 Cy6H4s05 CDs0D [47]
15-2-152  certonardosterol A, Cy7H460¢ CDs0D [47]
15-2-153  spheciosterol sulfate B C31H4Na30,5S;  CD3;0D [79]
15-2-154  spheciosterol sulfate C C3,H5;Na3043S3  CD30D [79]
15-2-155  topsentisterol A, Cy9H4605 CD30D [65]
15-2-156  topsentisterol Az Cy7H4005 CD;0D [65]
15-2-157  topsentisterol B, Cy9H4605 CD;0D [65]
15-2-158 topsentisterol B, Cy9Hu605 CDs0D [65]
15-2-159  topsentisterol Bs Cy9Hu605 CD;0D [65]
15-2-160 topsentisterol C; Cy9Hu04 CD30D [65]
15-2-161  topsentisterol C, Cy9Hyg04 CD3;0D [65]
15-2-162  topsentisterol C, Cy9Hyg05 CD;0D [65]
15-2-163  topsentisterol D, Cy9H440, CDs0D [65]
15-2-164 topsentisterol D, Cy7H400, CDs0D [65]
15-2-165 (225)-2a,3a-diacetoxy-11B-hydroxy-24- C3,H4609 CDCl3 [80]

methyl-22,25-epoxy-5a-furostan-18,2083-

lactone
15-2-166  (225)-2a,3a-dihydroxy-11B-hydroxy-24- CygH407 CDCl5 [80]

methyl-22,25-epoxy-5a-furostan-18,2083-

lactone
15-2-167  (225)-2a-acetoxy-3a-hydroxy-11p- C39H440g CDCl3 [80]

hydroxy-24-methyl-22,25-epoxy-5a-
furostan-18,2083-lactone
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Table 15-2-39 (continued)

15.2 Marine steroids

— 115

No. Compounds MFs Test Refer-
solvents ences
15-2-168 (225)-2a-hydroxy,3a-acetoxy-11- C30H4408 CDCl5 [80]
hydroxy-24-methyl-22,25-epoxy-5a-
furostan-18,203-lactone
15-2-169 (225)-2a,3a-diacetoxy-24-methyl- C3,H4608 CDCl5 [80]
113,18:18,208:22,25-triepoxy-5a-
furostane
15-2-170 (225)-2a-hydroxy-3a-acetoxy-24-methyl- C30H4407 CDCl5 [80]
11,18:18,203:22,25-triepoxy-5a-
furostane
15-2-171 (225)-2a-acetoxy,3a-hydroxy-24-methyl- C30H4407 CDCl5 [80]
113,18:18,208:22,25-triepoxy-5a-
furostane
15-2-172 (225)-3a-acetoxy-11pB,18a-dihydroxy-24- C30H4607 CDCl5 [80]
methyl-18,2083:22,25-diepoxy-5a-
furostane
15-2-173 (225)-2a,3a-diacetoxy-11p3,18a- C3,H4809 CDCl5 [80]
dihydroxy-24-methyl-18,208:22,25-
diepoxy-5a-furostane
15-2-174 22-epi-hippuristan-11-one C,gH4405 CDCl3 [80]
15-2-175 3-acetyl-2-desacetylhippurin-1 C30H4507 CDCl3 [80]

15-2-121 H H COOMe
15-2-122 OH H Me
152123 H OH Me
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OR3

SNYNE o) f R! R2 R®
oA H 15-2130 OAc OH Ac
152126 g 1524128 R=H 15-24131 H OH H
15-2-127  24,25-2H 15-24129 R =Me 152132 H H H

HO,

HO
15-2-133

OSOgNa 15-2-134 0SO4Na

15-2-135 o 15-2-136

o 15-2-137

I i

R H 1524139 =0 H OAc
15.2.138 152441 OH H H
i -2- 15-2-142 OH OH H
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R'" R2 4 R2
15-2-157 OH H 48 15-2160 =0 OH
~NR2 15-21158 H OH 48 HO 15-2161 o-OH OH

HO i s
o¥ R 15-2-159 OH H 4 8(14) HO 24 15-2162 -OH H

HO o 15-2-164

R'" R?
15-2-165 OAc OAc
15-2-166 OH OH 15-2-169 OAc OAc
A 15-2-167 OAc OH ov - 15-2-170 OH OAc
H 15-2-168 OH OAc H 15-2-171 OAc OH

R'" R?

A 152472 R=
15-2173 R = OAc

15-2-174 Aco"

Table 15-2-40: 'H NMR spectroscopic data of marine steroids 15-2-118~15-2-120.

H 15-2-118 15-2-119 15-2-120

1 2.18m, 1.90m 1.70m, 1.36 m ax1.47m,eq 1.86m

2 2.54m, 2.30t(7.6) 1.92m, 1.62m ax1.46m,eq1.94m

3 3.92m 3.61m

4 6.18s 2.08m,1.31m ax1.46m,eq2.31m

5 1.78m

6 2.92d(4.5) 4.30d(9.9)

7 2.68dd(16.0, 4.0), 2.06 m 1.93m, 1.50 m 6.60d(1.7)

8 1.90m 1.38m

9 1.40m 1.26m

11 1.65m, 1.51m 1.37m,1.25m 9.91dd(1.7,3.7)

12 2.11m,1.28m 1.95m, 1.10m 2.04dd(1.7, 15.7)
2.25dd(3.7, 15.7)

14 1.20m 1.17m 3.561(10.0)

15 1.63m,1.18m 1.55m, 1.13 m 1.50m, 1.77 m

16 1.90m, 1.33m 1.82m, 1.26 m 1.66m
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Table 15-2-40 (continued)

15.2 Marine steroids =— 119

H 15-2-118 15-2-119 15-2-120

17 1.20m 1.20m 1.90m

18 0.73s 0.61s 0.73s

19 1.17s 1.07s 1.11s

20 1.38m 1.33m 2.15m

21 0.94d(6.8) 0.90d(6.5) 1.00d(6.5)

22 1.50m, 1.22m 1.46m, 1.19m 5.29.dd(6.3, 15.4)

23 1.36m, 1.25m 1.34m,1.23m 5.25dd(8.1, 15.4)

24 0.61m 0.59m

25 0.15m 0.14m 2.22m

26 0.46 m 0.45m 0.95d(6.8)

27 0.14m, 0.07 m 0.14m, 0.08 m 0.95d(6.8)

28 1.02d(6.4) 1.00d(6.0)

29 0.90d(6.4) 0.88d(6.5)

Table 15-2-41: 'H NMR spectroscopic data of marine steroids 15-2-121~15-2-123.

H 15-2-121 15-2-122 15-2-123

1 7.05d(10.2) 7.26d(10.2) 7.05d(10.1)

2 6.22dd(10.2,1.9) 6.26 dd(10.2,1.9) 6.23dd(10.1, 1.8)

4 6.07 bt(1.6) 6.00 bt(1.6) 6.06 bt(1.5)

6a 2.35ddd(13.3, 4.2, 2.6) 2.31ddd(13.3, 4.9, 1.8) 2.35ddd(13.2, 4.3, 2.8)

6B 2.46 dddd(13.5, 13.3, 2.55dddd(13.7, 13.5, 2.46 dddd(13.5, 13.5,
5.0, 1.4) 5.4,1.5) 5.2,1.5)

7a 1.05m 1.04m 1.02m

7B 1.94m 2.04m 1.94m

8 1.60m 2.02m 1.62m

9 1.08 m 1.04m 1.04m

11 1.68m 4.34brs 1.68m

12a 1.18 m 1.44m 1.20m

12 2.00ddd(12.9, 3.6, 3.2) 2.08m 2.13ddd(12.9, 3.7, 3.3)

14 1.00m 0.96m 0.98m

15 1.10m, 1.56 m 1.15m, 1.58 m 1.14m, 1.64m

16 1.25m, 1.63m 1.28m, 1.64m 1.64m

17 1.15m 1.08 m 1.50dd(9.5, 9.5)

18 0.75s 0.97s 0.87s

19 1.23s 1.45s 1.22s

20 2.06m 1.98m

21 1.00d(6.6) 0.99d(6.7) 1.30s

22 5.34dd(15.3, 8.2) 5.13ddd(15.2, 8.3, 1.3) 5.51d(15.7)

23 5.43dd(15.3,7.4) 5.27 dd(15.2, 6.4) 5.48dd(15.7, 5.5)

25 3.06 quint(7.1) 2.18 heptd(6.7, 5.8) 2.27 heptd(6.8, 5.5)

26 0.93d(6.7) 0.98d(6.8)

27 1.22d(7.0) 0.93d(6.7) 0.98d(6.8)

OMe 3.67s
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Table 15-2-42: 'H NMR spectroscopic data of marine steroids 15-2-124~15-2-128.

H 15-2-124 15-2-125 15-2-126 15-2-127 15-2-128
1 1.74m 2.28dd(18, 6) 1.39m, 1.58m 1.81m
1.30td(14.5, 3) 2.02m 1.32m
2 2.12dt(16, 3) 6.05brm 1.88m 2.11m,1.87m 5.67d(1.8)
1.88m
3 331m@ 5.60 brd(s) 2.60brd(3) 3.31m®
4 1.94m 3.58m 4.96 brs 5.09brs
5 1.60m 1.71m 1.82m 1.76 m 2.23ddd(14.0,
4.0, 2.5)
1.84m
6 1.80m, 1.88m 1.92m, 2.35m 1.64m, 2.01m 1.81m,2.07m 1.98ddd(13.0,
5.0, 2.5)
1.62m
7 5.32brd(3.5) 5.25brd(4.5) 5.22 brd(4) 5.27 brd(4)
8 2.66ddd(12.0,
7.0,1.8)
9 1.98m 1.92m 1.82m 1.83m 1.73m, 1.62m
10 1.92m, 1.49m
11 1.62m 1.62m 1.58m 1.58m 1.50m
12 1.40m, 2.02m 1.35m, 1.28m, 2.20m 1.35m, 2.13m 0.68s
2.13dt(12.5, 3)
13 2.08m
14 1.98m 1.92m 1.85m 1.86m 1.05d(7.0)
15 2.38ddd(8,6,3) 1.59m 1.54m 1.53m 5.24dd(15.0, 9.5)
1.61m
16 3.77 dt(10, 8) 2.02m,1.35m 1.90m 1.96m 5.36 dt(15.0, 8.5)
17 1.62m 1.35m 1.22m 1.30m 1.85m
18 0.78s 0.62s 0.62s 0.63s 1.57m
19 0.93s 0.92s 1.05s 1.09s 0.84d(7.0)
20 1.68m 1.54m 1.56m 1.49m 0.88d(7.0)
21 1.12d(6) 1.08d(6) 1.07 d(6.5) 1.07 d(6)
22 2.23ddd(12.5, 1.55m, 1.81m 1.04m®,1.54m 1.46m,1.78m
7.5,2)
1.40m
23 4.49 brt(9) 3.17m 3.84brd(11) 3.31 m®
24 2.02m 1.83m
25 1.84m 1.81m
26 1.73brs 0.97 d(6.5) 1.66brs 0.93d(6.5)
27 1.75brs 1.01d(6.5) 1.66brs 1.01d(6.5)
28 2.73m 2.02m 2.36m 2.07m
29 3.56dt(12, 4) 3.60m 3.01dt(11,7.5) 3.27m
3.35m® 3.06dt(11, 9) 2.91m
NMe 2.92s,2.925 2.93s 2.395s,2.065s 2.80s,2.125

Dobserved m.
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Table 15-2-43: 'H NMR spectroscopic data of marine steroids 15-2-129~15-2-132.

15.2 Marine steroids = 121

H 15-2-129 15-2-130 15-2-131 15-2-132
1 2.00m, 1.40m 2.05m,1.33m 2.04m,1.62m
2 5.67 d(1.8) 2.38m 2.30m 2.32m
4 2.30m, 2.10m 2.27m,2.10m 2.27m,2.09m
5 2.23ddd(14.0, 4.0, 2.5) 1.56m 1.56m 1.54m
1.84m
6 1.98ddd(13.0, 5.0, 2.5) 1.40m 1.40m 1.37m
1.62m
7 1.80m, 0.92m 1.82m,0.92m 1.78m, 0.92m
8 2.66ddd(12.0,7.0,1.8) 1.76 m 1.56m 1.49m
9 1.73m,1.62m 0.89m 0.70m 0.75m
10 1.92m, 1.49m
11 1.50m 1.52m, 1.34m 1.60m, 1.48m 1.59m,1.37m
12 0.68s 2.15m, 1.40m 1.82m, 1.48m 1.88m, 1.46m
13 2.08m
14 1.05d(7.0) 1.42m 1.06m 1.29m
15 5.24dd(15.0, 9.5) 2.28m, 1.45m 2.20m, 1.45m 1.64m,1.40m
16 5.36m 4.051(6.9) 4.061(7.2) 2.08m,1.91m
17 1.85m
18 1.57m 4.31d(11.4) 0.95s 0.92s
4.21d(11.4)
19 0.84d(7.0) 1.02s 1.01s 1.00s
20 0.88d(7.0)
21 1.59s 1.59s 1.55s
22 4,67 d(10.7) 4.62d(10.8) 4.73d(10.7)
23 2.30m 2.45m 2.33m
24 2.05m 1.55m 1.59m
26 1.56s 1.23s 1.28s
27 1.42s 1.20s 1.20s
28 0.90d(7.4) 0.88d(7.2) 0.91d(7.4)
29 0.87 d(6.6) 0.84d(6.9) 0.82d(6.6)
OAc 2.12s 2.11s 2.08s
OMe 3.21m 2.07s,1.98s
OH 3.27 s(16-0H)
Table 15-2-44: 'H NMR spectroscopic data of marine steroids 15-2-133~15-2-135.
H 15-2-133 15-2-134 15-2-135
1 1.85dd(14.6,3.0),1.97 m 1.46m, 2.45dd(14.6, 3.1) 7.00d(10)
2 4.16 brq(3.0) 4.72brq(3.1) 6.19dd(2, 10)
3 3.96dd(6.1, 3.5) 4.01dd(11.5, 4.3)
4 2.50m 1.64m,2.51m 6.04t(2)
5 2.02dd(12.0, 4.1) 1.68m
6 4.87 dt(12.0, 7.6) 4.48m a2.44m,$2.32m
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Table 15-2-44 (continued)

H 15-2-133 15-2-134 15-2-135

7 2.33m, 2.91dd(18.2, 6.8) 2.00m, 2.70m @1.00m, $1.90m
8 1.55m

9 0.98m

11 2.10m, 2.20m 2.17m,2.22m a1.65m,B1.57m
12 1.36 m, 2.00 m 1.37m, 2.04m a0.99m,B1.74m
14 1.94m 2.26m 0.95m

15 1.38m, 1.62m 1.36m, 1.58 m a1.62m,B1.14m
16 1.29m, 2.13m 1.31m, 2.15m @1.86m,51.29m
17 1.37m 1.51m 1.23m

18 0.64s 0.65s 0.69s

19 1.27s 1.24s 1.19s

20 1.24m 1.33m 2.24m

21 0.95d(6.7) 0.99d(7.4) 0.96 d(6.7)

22 3.63dd(11.8, 4.6) 3.67 dd(11.4, 4.3) 6.82dd(10, 15.7)
23 1.16m, 1.93m 1.27m, 2.03m 5.75d(15.7)

24 1.81m 2.15m

26 1.03s 1.32s

27 1.14s 1.23s

29 1.28d(6.6)

1/ 1.63m, 2.32dd(14.6, 3.2) 1.69m, 2.36 dd(14.6, 3.1)

2! 4.72brq(2.6) 4.74brq(3.1)

3/ 3.80m 3.94m

4 2.05m, 1.60m 2.16m, 1.61m

5’ 1.61m 1.75td(12.4, 2.2)

6 4.09td(10.7, 5.2) 4.48m

7' 3.02dd(13.6, 5.2), 1.92m 2.07m, 2.70m

9’ 1.87m

11’ 1.69m, 1.56 m 2.17m,2.22m

12/ 1.97m, 1.13m 1.37m, 2.04m

14 2.23m

15/ 2.35m, 2.26 m 1.40m, 1.67m

16’ 1.83m, 1.41m 1.40m, 1.90 m

17’ 1.29m 1.29m

18’ 0.86s 0.685s

19’ 0.91s 1.22s

20’ 1.68m 1.65m

21’ 1.00d(6.6) 0.98d(7.4)

22’ 1.51m, 1.68m 1.51m, 2.03m

23/ 1.39m, 1.79m 1.42m,1.51m

24/ 3.26d(7.9) 3.16 d(6.6)

26’ 1.93m, 2.05m 2.05m, 2.26 m

27’ 1.62m,1.76 m 1.15s

OAc 3.71s
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Table 15-2-45: 'H NMR spectroscopic data of marine steroids 15-2-136~15-2-139.

H 15-2-136 15-2-137 15-2-138 15-2-139
1 3.89brS(W1/2 8.5) a1.75m,B1.40m 2.05m,1.33m 2.00m,1.32m
2 a2.23m 3.69m 2.30m 2.34m
B1.82ddd(12.0, 12.0, 2.5)
3 4.29m 3.97m
4 a 1.37ddd(13.5, 4.0, 2.0) 6.06 d(4.0) 2.28m,2.11m 2.27m, 2.08 m
B 2.34dd(13.5,12.0)
5 1.58m 1.52m
6 2.84d(4.5) 1.40m 1.36m
7 a 1.47dd(15.0, 10.5) a2.28d(16.5) 1.82m 1.78m
B1.92m B 2.45d(16.5) 0.92m 0.94m
8 1.41m 1.56 m 1.52m
9 1.69ddd(12.0, 12.0, 5.0) 2.94dd(10.4,6.1)  0.70m 0.74m
11 al1.50m a2.00m 1.63m 1.60m
B1.29ddd(12.0,12.0,4.0)0 B1.81m 1.42m 1.38m
12 a1.18ddd(13.0,12.0,4.0) a1.53m 1.42m 1.38m
B1.67m 1.84m 1.79m
B 1.97 ddd(13.0, 4.0, 3.0)
14 0.99m 1.07m 1.23m
15 al1.57m,50.99m a2.57m,$2.13m 2.20m, 1.46m 1.64m,1.34m
16 a1.84m,B1.25m a1.78m,B1.57m  4.12t(7.2) 2.10m, 1.87m
17 1.11m 1.56m
18 0.63s 0.79s 1.00s 0.92s
19 1.09s 1.02s 1.02s 1.01s
20 1.38m 1.52m
21 0.93d(6.5) 0.97 d(6.8) 5.02d(12.6) 1.56s
4.38d(12.6)
22 1.14m,1.53m 1.36m, 0.85m 4.74d(10.5) 4.74d(10.5)
23 1.86m 1.34m 2.45m 2.43m
2.09ddd(15.5, 11.5, 5.0) 1.34m
24 1.34m,1.21m 1.70m 1.77m
25 2.21m
26 1.02d(7.0) 1.05s 4.07d(11.2) 3.92d(11.5)
4.03d(11.2) 4.04d(11.5)
27 1.02d(7.0) 1.05s 1.26s 1.17s
28 4.65s,4.71s 0.95d(7.4) 0.90d(7.5)
29 0.85d(6.6) 0.85d(6.5)
OAc 2.11s,2.115,2.11s  2.10s,2.13s
OH 2.35d(8.5, 1-OH) 4.24 (2-0OH)
4.83 (3-0H)
4.04 (25-OH)
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Table 15-2-46: 'H NMR spectroscopic data of marine steroids 15-2-140~15-2-143.

H 15-2-140 15-2-141 15-2-142 15-2-143

1 1.48m, 0.83m 1.50m, 1.29m 1.45m,1.30m 4.34dd(13.0 3.5)

2 2.18m 1.62m 1.66m 2.40dt(13.5, 3.0)
2.06m

3 4.06brs 4.06brs 4.20brs

4 1.88m, 1.97 m 1.40m, 1.56 m 1.38m, 1.52m 1.65brd(14.5)
2.31dd(14.0, 3.5)

5 1.05m 1.55m 1.53m

6 0.93m 1.24m 1.24m

7 1.44m 1.78 m 1.76 m 2.47 dd(14.0, 4.5)

0.53m 0.95m 0.94m 2.321(14.0)

8 1.22m 1.42m 1.51m 1.79m

9 0.35m 0.72m 0.73m 1.98 brt(10.0)

11 1.28 m 1.64m,1.26m 1.61m,1.27m 3.96m

12 1.41m,2.21m 1.35m, 1.78 m 1.34m,1.79m 1.34m, 2.44dd (14.0, 4.5)

14 0.96 m 1.24m 1.06m 1.37m

15 2.31m, 1.63m 1.67m,1.31m 2.22m,1.38m 1.61m

16 5.06t(7.0) 2.08m, 1.88m 4.051(7.5) 1.37m,2.12m

17 1.36m

18 1.18s 0.91s 0.93s 0.645s

19 0.56s 0.78s 0.78s 1.05s

20 1.05m

21 1.81s 1.57s 1.59s 1.05s

22 5.56 d(10.5) 4.75d(10.7) 4.61d(11.0) 0.17m

23 2.33m 2.37m 2.44m

24 1.61m 1.64m 1.55m 0.25m

25 1.57m

26 0.95s 1.27s 1.25s 0.86 d(6.5)

27 1.01s 1.21s 1.20s 0.95d(6.5)

28 0.75d(7.0) 0.93d(7.0) 0.89d(7.5) 0.93d(7.0)

29 0.91d(6.5) 0.84d(7.0) 0.85d(7.0) 0.90s

30 -0.11dd(4.5, 5.5)
0.49 dd(4.5, 9.5)

OH 5.37 s(30-0OH) 4.63 s(5-0H)

OAc 1.59s 2.09s 2.12s

Table 15-2-47: 'H NMR spectroscopic data of marine steroids 15-2-144~15-2-146.

15-2-144

15-2-145

15-2-146

1.70dd(13.6, 2.0)
1.40dd(13.6, 3.4)
3.79brs
3.81brd(2.3)

1.68dd(13.5, 2.5)
1.41dd(13.5, 3.7)
3.79brs
3.81brd(2.5)

2.07 brd(14.5)
1.46 dd(15.0, 2.5)
4.79brs
4.75brs
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Table 15-2-47 (continued)

H 15-2-144 15-2-145 15-2-146

4 1.69m 1.68brs 2.28 brd(15.0)
1.93ddd(12.5, 8.5, 3.0) 1.93ddd(12.6, 9.2, 3.5) 1.79ddd(15.0, 13.0, 2.0)

5 1.42m 1.44m 1.62ddd(14.0, 10.5, 2.0)

6 3.35m 3.35ddd(10.9, 10.9, 4.5) 4.18ddd(10.5, 10.5, 4.5)

7 0.87m,1.93m 0.86m, 1.94m 1.02m, 2.35ddd(12.0, 4.5, 4.5)

8 1.48m 1.47m 1.52m

9 0.69m 0.68m 0.75m

11 1.51m,1.30m 1.53m, 1.30m 1.54m,1.32m

12 1.99m, 1.16 m 1.99m,1.16 m 2.00m, 1.17m

14 1.08 m 1.09m 1.11m

15 1.58m, 1.06 m 1.58m, 1.08 m 1.57m,1.10m

16 1.70m, 1.30m 1.70m, 1.29m 1.71m,1.21m

17 1.24m 1.20m 1.20m

18 0.71s 0.70s 0.72s

19 0.98s 0.99s 1.04s

20 2.41m 2.07m 2.42m

21 0.98d(6.7) 1.02d(6.8) 0.98d(6.5)

22 5.281(10.8) 5.14dd(15.3, 8.4) 5.281(11.0)

23 4.971(10.8) 4.97 dd(15.3, 9.5) 4.981(11.0)

24 1.86m 1.44m 1.91m

25 1.76 m 1.70m 1.63m

26 0.80d(6.6) 0.78d(6.7) 0.88d(6.5)

27 0.91d(6.6) 0.86d(6.7) 0.92d(6.5)

24(1) 1.73m 1.70m 1.61m

24(2) 0.84d(6.6) 0.79d(6.8) 0.80 (6.6)

24(3) 0.89d(6.6) 0.85d(6.8) 0.90d(6.6)

Table 15-2-48: 'H NMR spectroscopic data of marine steroids 15-2-147~15-2-149.

H 15-2-147 15-2-148 15-2-149

1 1.13m, 1.84m 1.15m, 1.95m

2 1.47m,1.78m 1.60m, 1.93m

3 4.00m 3.47m 3.68m

4 2.25m 2.40m

2.49ddd(1.9, 4.8, 14.1)

6 5.53d(5.0) 5.69brs

7 3.75brs

8 1.44m 2.22m

9 1.30m 1.52m

11 1.53m 1.58m

12 3.53dd(4.6, 10.9) 1.15m 1.15m
2.00dt(2.9, 12.7) 2.02dt(3.0, 12.9)

14 1.45m 1.35m
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Table 15-2-48 (continued)

H 15-2-147 15-2-148 15-2-149

15 1.10m, 1.78 m 1.24m,2.41m

16 4.321(6.8) 1.26 m, 1.85m 1.25m, 1.87 m

17 1.27m 1.15m

18 0.71s 0.71s 0.69s

19 0.78s 1.00s 1.20s

20 1.84m 1.50m 1.51m

21 1.09d(6.9) 1.06d(6.5) 1.07 d(6.5)

22 1.95m 1.95m
2.14dt(2.5, 16.5) 2.19m

24 0.65m

25 0.15m 1.73t(2.4) 1.79brt(2.2)

26 0.46m

27 0.09m, 0.15m

28 0.91d(6.7)

29 1.00d(6.0)

Table 15-2-49: 'H NMR spectroscopic data of marine steroids 15-2-150~15-2-152.

15-2-150

15-2-151

15-2-152

N OB~ WwWN

(o]

12

14
15
16

17
18
19
20
21

1.91dt(13.0, 3.5)
1.17m

2.39m, 1.98m

3.96 ddd(12.0, 5.0, 3.5)
5.25brs

1.46dd(11.0, 2.5)

5.07 td(10.8, 4.5)
3.16dd(12.0, 4.0)
1.86m

1.04dd(12.5, 2.5)
2.13qd(13.0, 3.0)
1.62dd(13.0, 3.0)
2.08dt(12.0, 3.3)
1.25m

1.16 m
4.71brt(6.2)
2.36m
1.74ddd(14.3, 11.0, 2.3)
1.06m

1.66s

1.86s

2.31m
1.14d(6.5)

1.68dt(13.5, 3.5)
1.04m

1.78m, 1.56 m
3.42ddd(12.0, 4.8, 3.5)
4.21brs

0.91m
3.89td(11.0, 4.5)
2.34dt(11.5, 4.3)
0.92m

1.88m
0.671td(11.8, 3.5)
1.44m

1.31m

1.92m

1.11m

0.89m
4.13td(6.5, 2.5)
2.20m

1.33m

1.11m

0.94s

1.06 s

2.14m
1.01d(6.5)

1.70dt(13.0, 3.5)
0.98m

1.83m, 1.55m
3.42ddd(11.5, 4.8, 3.3)
4.25brs

0.94m

4.15td(11.0, 4.0)
2.43dd(12.0, 4.5)
1.29m

0.82dd(12.0, 3.0)
1.77m

1.43m
1.96dt(12.5, 3.3)
1.16 m
1.01d(5.5)
4.38td(6.5, 2.5)
2.18dt(14.5, 8.3)
1.34m

1.03m

1.27s

1.15s

2.14m
0.990d(7.0)
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Table 15-2-49 (continued)

15.2 Marine steroids = 127

H 15-2-150 15-2-151 15-2-152

22 5.48dd(15.5, 8.0) 5.30dd(15.0, 8.0) 5.26 dd(15.0, 8.0)

23 5.54dd(15.5, 6.5) 5.27 dd(15.0, 7.0) 5.23dd(15.0, 7.0)

24 2.56 m(6.5) 2.22m 2.01q(6.5)

25 3.84dd(10.0, 5.5) 3.42dd(11.0, 6.5) 3.46 quint(6.8)

3.70dd(10.0, 7.0) 3.30m

26 1.10d(6.5)

24/ 1.23d(7.0) 0.97 d(7.0) 0.99d(7.0)

Table 15-2-50: 'H NMR spectroscopic data of marine steroids 15-2-153~15-2-156.

H 15-2-153 15-2-154 15-2-155 15-2-156

1 a1.86brdd(14.7,3.9) «a1.83brdd(14.6,3.9) 1.70dt(13.5, 3.0) 2.00m
B2.31 brd(14.7) B2.37 brd(14.6) 1.85m

2 4.96m 4.99m 1.52m, 1.77 m 1.55m, 1.85m

3 4.82 (ov) 4.82 (ov) 3.77m 3.83m

4 4.46 dt(2.8, 1.0) 4.47 dt(3.0, 1.0) 1.88m, 2.00m 1.95m

5 1.48dd(11.4,2.8) 1.50dd(11.3, 3.0)

6 4.84 (ov) 4.84 (ov) 6.25d(8.5) 6.33d(8.0)

7 1.55m 1.57m 6.53d(8.5) 6.67 d(8.0)
2.23dt(11.7, 4.5) 2.24dt(11.8, 4.6)

8 2.49brd(12.9) 2.51brd(12.9)

9 1.44m

11 5.35brd(5.2) 5.35brd(5.4) 1.51m 5.50dd(6.5, 2.0)

12 2.11brd(16.8) 2.10brd(17.1) 1.22m 2.05m
1.95dd(16.8, 5.2) 1.98dd(16.9, 5.5) 1.98m 2.32dd(17.0, 6.5)

14 1.49m 1.82m

15 a1.36m,B1.45m a1.39m,B1.47m 1.24m, 1.52m 1.24m, 1.55m

16 a1.89m,B1.31m a1.92m,B1.33m 1.40m, 1.94m 1.38m

17 1.63m 1.68m 1.20m 1.36m

18 0.68s 0.70s 0.84s 0.79s

19 1.42s 1.45s 0.89s 1.125s

20 1.34m 1.38m 1.35m 2.05m

21 0.91d(6.2) 0.90 brd(6.5) 0.93d(7.0) 1.03d(6.5)

22 1.38m 1.43m 1.25m 5.21m
0.97m 1.07 dd(13.3, 6.6)

23 1.53m, 1.08 m 1.57m,1.32m 1.37m 5.18m

24 1.52m 1.39m 0.58 m 1.92m

25 0.13m 1.18m, 1.25m

26  4.77dd(2.5,1.4) 0.09m 0.881(7.0)
4.62brd(2.5) 0.15m

27 1.57 brs 1.70brs 0.45m
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Table 15-2-50 (continued)

H 15-2-153 15-2-154 15-2-155 15-2-156
28 1.52m 4.74dd(2.4,1.3)
4.72brd(2.4)
29 0.81d(6.2) 0.97s
30 0.92d(6.2) 0.96s
31 0.80s 0.82d(6.7)
32 0.81s
27a 1.01d(6.0)
24’ 0.91d(7.0) 0.96 d(6.5)

Table 15-2-51: 'H NMR spectroscopic data of marine steroids 15-2-157~15-2-159.

H 15-2-157 15-2-158 15-2-159

1 1.58 m 1.58m 1.68ddd(12.5, 3.5, 2.5)
1.78m 1.78m 1.96 ddd(12.5, 4.0, 2.0)

2 1.55m, 1.90 m 1.62m,1.90m 1.55m, 1.90 m

3 3.75m 3.74m 3.75m

4 1.35m 1.37m 1.32m
2.13m 2.16dd(13.0, 11.5) 2.11dd(13.0, 12.0)

6 3.20brs 3.02d(3.0) 3.05d(3.0)

7 4.25brs 4.28d(3.0) 4.42d(3.0)

9 2.41m

11 2.05m 2.05m 1.45m

12 1.18m 1.18 m 1.20m, 1.93 m

14 2.16m 2.12m

15 1.90m 1.65m 2.28m, 2.68ddd(12.5, 8.5, 8.0)

16 1.47m 1.38m, 1.98m 1.45m,1.90m

17 1.16 m 1.15m 1.24m

18 0.62s 0.66s 0.89s

19 1.13s 1.28s 0.87s

20 1.46m 1.38m 1.46m

21 0.95d(6.5) 0.95d(7.0) 0.95d(6.5)

22 1.40m, 1.56 m 1.45m, 1.55m 1.24m, 1.46m

23 1.28m, 1.35m 1.28m, 1.35m 1.28m, 1.35m

24 0.60m 0.60m 0.60m

25 0.13m 0.12m 0.13m

26 0.09m,0.15m 0.09m, 0.15m 0.09m,0.15m

27 0.45m 0.45m 0.45m

24/ 0.91d(7.0) 0.90d(6.5) 0.90d(6.5)

27a 1.01d(6.0) 1.01d(6.5) 1.01d(6.0)
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Table 15-2-52: 'H NMR spectroscopic data of marine steroids 15-2-160 and 15-2-161.

H 15-2-160 15-2-161 H 15-2-160 15-2-161
1 1.52m 1.38m 17 1.41m 1.33m
2.29td(13.5, 3.5) 2.22m 18 0.65s 0.60s
2 1.45m, 1.86m 1.44m,1.85m 19 0.99s 1.05s
3 3.92m 3.89m 20 1.38m 1.34m
4 1.63dd(14.0, 11.5) 1.46 m 21 0.97 d(7.0) 0.95d(6.5)
2.02dd(14.0, 2.0) 2.12m 22 1.23m, 1.52m 1.28m
6 3.87brs 23 1.30m, 1.38 m 1.38m
7 5.58d(2.0) 5.05brs 24 0.62m 0.60m
11 1.74m,1.95m 1.28m, 2.12m 25 0.11m 0.12m
12 1.28m, 1.56 m 1.58m, 1.82m 26 0.09m, 0.15m 0.09m, 0.15m
14 2.74ddd(12.0, 7.0, 2.0) 2.49m 27 0.46m 0.45m
15 1.52m, 1.69m 1.55m 27a 1.01d(7.0) 1.01d(6.5)
16 2.01m 1.55m, 1.82m 24! 0.91d(6.5) 0.91d(7.0)
Table 15-2-53: 'H NMR spectroscopic data of marine steroids 15-2-162~15-2-164.
H 15-2-162 15-2-163 15-2-164
1 1.45m,1.55m 1.25m, 2.15m 1.25m, 2.15m
2 1.77m 1.71ddd(25.0, 13.5, 4.0), 1.71ddd(25.0, 13.5, 4.5),
1.92m 1.91m
3 3.96m 3.54m 3.54m
4 1.67 ddd (13.5, 5.0, 2.0) 2.55m 2.55m
2.05m
6 3.54m 6.00 brs 6.00brs
7 5.26m
9 1.97m
11 1.55m 2.50m 2.50m
12 1.30m, 2.05m 1.51m, 2.14m 1.51m, 2.12m
14 1.94m 2.25m 2.26m
15 1.52m, 1.57m 1.40m, 2.50m 1.39m, 2.52m
16 1.42m 1.37m,2.02m 1.36m, 1.82m
17 1.25m 1.26m 1.26m
18 0.63s 0.67 s 0.68s
19 1.05s 1.37s 1.38s
20 1.35m 1.40m 2.06 m
21 0.95d(6.0) 0.99d(7.0) 1.06d(7.0)
22 1.24m 1.05m, 1.57 m 5.22dd(15.0, 8.0)
23 1.33m 1.27m, 1.38m 5.16dd(15.0, 7.5)
24 0.60m 0.60m 1.92m
24! 0.91d(7.0) 0.91d(7.0) 0.94 d(6.5)
25 0.11m 0.13m 1.24m,1.32m
26 0.09m, 0.15m 0.09m, 0.15m 0.861(7.0)
27 0.45m 0.45m
27a 1.01d(6.5) 1.01d(6.5)
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Table 15-2-54: 'H NMR spectroscopic data of marine steroids 15-2-165~15-2-169.

H 15-2-165 15-2-166 15-2-167 15-2-168 15-2-169
1 1.58m, 1.83m 1.40t(12.0) 1.56m 1.35t(12.1), 1.58m, 1.80m
2.06m
1.94dd(12.0, 1.92dd(11.5,
5.0) 4.5)
2 5.02brd(11.4) 3.86brd(12.0) 5.04brd(12.0) 3.92brd(12.2) 5.02brd(11.1)
3 5.28 brd(2.2) 3.97brs 4,06 brs 5.14brd(2.3) 5.29 brd(2.6)
4 1.53m, 1.36m 1.54m 2.35m,1.59m 1.59m 1.55m
5 1.49m 1.50m 1.59m 1.52m 1.53m
6 1.28m 1.27m 1.27m 1.25m 1.26m
7 1.95m, 0.88m 1.85m,0.89m 1.85m,0.91m 1.85m,0.88m 1.78m, 1.10m
8 2.50m 2.48m 2.50m 2.50m 1.70m
9 0.90m 0.93m 0.94m 0.94m 0.85d(10.8)
11 4.13dd(12.6,3.3) 4.20brd(12.0) 4.15dd(13.0, 4.20brd(12.6) 4.77 brd(5.4)
2.5)
12 2.40m 1.70dd(14.0, 1.68dd(14.0, 1.71dd(14.0,3.6) 2.30m
4.0) 4.0)
1.71m 2.37dd(14.0, 2.36dd(14.0, 2.38brd(14.2) 1.40m
2.0) 2.0)
14 1.51m 1.49m 1.50m 1.50m 1.75m
15 2.26m,1.37m 232m,1.23m 2.31m,1.23m 2.31m,1.23m 2.22m,1.37m
16 4.66dt(6.6, 6.6) 4.68dt(8.0,7.5) 4.66dt(8.0,7.0) 4.67dt(7.4,6.9) 4.58dt(6.8,1.7)
17 2.66d(8.6) 2.67 d(8.5) 2.66 d(8.0) 2.67d(8.3) 2.61d(6.9)
18 5.31s
19 1.17s 1.11s 1.16s 1.13s 0.91s
21 1.47s 1.48s 1.48s 1.48s 1.37s
23 2.11m 2.12dd(13.0, 2.12dd(13.0, 2.12m 2.05m
6.0) 6.5)
1.79m 1.80t(13.0) 1.80t(13.0) 1.80t(13.0) 1.75m
24 2.30m 2.31m 2.30m 2.30m 2.25m
26 1.29s 1.30s 1.30s 1.30s 1.28s
27 0.99s 1.00s 1.00s 1.00s 0.98s
28 0.96 d(6.8) 0.96 d(6.5) 0.96 d(6.5) 0.97 d(6.9) 0.94 d(6.8)
11-OH 3.95d(12.6) 4.00d(12.5) 4.00d(12.5) 3.98d(12.7)
OAc 2.04s,1.97s 2.01s 2.10s 2.045s,1.98s
Table 15-2-55: 'H NMR spectroscopic data of marine steroids 15-2-170~15-2-172.
H 15-2-170 15-2-171 15-2-172
1 1.20t(12.0) 1.41t(12.0) 1.34m
1.94dd(12.0, 4.5) 1.80m 1.70m
2 3.92brd(12.0) 5.01brd(12.0) 1.70m
3 5.13 brd(3.0) 4.05brd(2.0) 5.01brs
4 1.50m 1.54m 1.46m
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Table 15-2-55 (continued)

15.2 Marine steroids = 131

H 15-2-170 15-2-171 15-2-172

5 1.33m 1.54m 1.47 m

6 1.24m 1.36m 1.18 m

7 1.80m, 1.06 m 1.78m, 1.07 m 1.82m, 0.94m

8 1.65m 1.64m 1.88m

9 0.88brd(11.0) 0.90brd(11.0) 0.81brd(11.1)

11 4.82 brd(5.5) 4.76 brd(5.5) 4.29brs

12 2.30dd(11.5, 5.5) 2.28dd(10.5, 5.5) 2.71d(12.0)
1.38brd(11.0) 1.37 brd(10.0) 1.68m

14 1.75m 1.74m 1.48m

15 2.35m, 1.53m 2.34m, 1.56m 2.11m,1.30m

16 4.59dt(7.0, 2.0) 4,58 dt(7.0, 2.0) 4.53dt(7.9,7.2)

17 2.62d(6.5) 2.61d(7.0) 2.62d(8.0)

18 5.31s 5.31s 5.32s

19 0.94s 0.97s 1.02s

21 1.37s 1.37s 1.43s

23 2.04dd(13.5, 6.5) 2.05dd(13.0, 6.5) 2.09m

23 1.72m 1.74m 1.72m

24 2.24m 2.25m 2.28m

26 1.28s 1.28s 1.30s

27 0.98s 0.97s 0.97s

28 0.94d(6.5) 0.94d(7.0) 0.94d(6.9)

OAc 2.10s 2.08s 2.04s

Table 15-2-56: H NMR spectroscopic data of marine steroids 15-2-173~15-2-175.

H 15-2-173 15-2-174 15-2-175

1 1.50m, 1.87m 1.21m,2.27m 1.31m, 1.98m

2 5.00brd(11.3) 1.74m,1.54m 3.90m

3 5.28brs 4.04brs 5.12brs

4 1.54m 1.53m, 1.37m 1.55m, 1.57m

5 1.47m 1.52m 1.53m

6 1.26m 1.19m 1.26m

7 1.87m,0.97m 1.80m, 1.13m 1.81m,0.90m

8 1.89m 1.90m 1.95m

9 0.86 brd(10.8) 1.70m 0.81m

11 4.24brs 4.29brs

12 2.72d(13.9) 2.51d(12.0) 2.18brd(14.0)
1.68m 2.25m 1.40m

14 1.48m 1.67m 0.88m

15 2.09m,1.30m 2.10m, 1.40m 2.02m,1.43m

16 4.54 dt(8.0, 6.6) 4.49 dt(8.0, 7.5) 4.32m

17 2.62d(8.3) 2.12d(8.0) 1.74d(7.0)
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Table 15-2-56 (continued)

H 15-2-173 15-2-174 15-2-175
18 5.33s 1.05s 1.39s

19 1.09s 1.01s 1.07 s

21 1.43s 1.29s 1.31s

23 2.10m 2.02dd(13.0, 7.0) 2.40dd(12.0, 5.0)
23 1.75m 1.77t(13.0) 1.70m

24 2.26m 2.23m 1.88m

26 1.30s 1.28s 1.22s

27 0.98s 0.98s 1.20s

28 0.91d(7.2) 0.94d(7.0) 0.98d(7.0)
OAc 2.095,1.99s 2.11s

OH 3.19s
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15.3 Marine alkaloids

Table 15-3-1: Compounds, MFs, and test solvents of marine alkaloids 15-3-1~15-3-11.

No. Compounds MFs Test solvents  Refer-
ences
15-3-1 bauerine A C12HgCIN, CD;COCD; [81]
15-3-2 bauerine B C1,HgCl,N, CD5COCD3 [81]
15-3-3 bauerine C C4,HgCl,N,0  DMSO-dg [81]
15-3-4 nostocarboline C1,H410CIN, CDs0D [82]
15-3-5 2-methyleudistomin D Cq,H1oBrN,O0  DMSO-dg [83]
15-3-6 2-methyleudistomin | Cy2H19BrN,O  DMSO-dg [83]
15-3-7 plakortamine B C43HgBIN, CDCl3 [84]
15-3-8 shepherdine C12H14N,0 CD50D [85]
15-3-9 hyrtioerectine B Cy3H14N,05 DMSO-dg [86]
15-3-10  2-methyl-9H-pyrido[3,4blindole-3-carboxylic ~ C;3H;oN,0, CD50D [87]
acid
15-3-11  8-hydroxy-2-methyl-B-carboline C4H41N,0 CDs0D [88]
DMSO-dg [88]
5 4
6 | X 3
C|/7©\?:;L J@\—/Q\‘H e R! R' R2 RS
R cl N X 1534 H Cl H
15:34 R=H a I o m* 15-3-5 Br OH H
1532 R=Cl 1533 R? N ™ 1536 H OH Br
B HO ‘ HO wCOOH
Br N "/N [IHI :NH ) | P
Ny H &
15-3-7 15-3-8 15-3-9
Co0
N = N\ N 2N
H 15-3-10 on 15-3-11
Table 15-3-2: 'H NMR spectroscopic data of marine alkaloids 15-3-1~15-3-5.
H 15-3-1 15-3-2 15-3-3 15-3-4 15-3-5
1 9.02s 9.04s 9.23brs 9.38s
3 8.43 brd(4.8) 8.46 brd(5.4) 7.15d(6.7) 8.52dd(6.4, 0.9) 8.58d(6.5)
4 8.07 d(4.8) 8.05dd(5.4, 1.0) 7.02d(6.7) 8.68d(6.4) 8.96d(6.5)
5 8.25d(8.5) 8.18d(8.3) 8.09d(8.8) 8.49dd(2.0, 0.8)
6 7.28dd(8.5, 1.6) 7.42d(8.3) 7.44d(8.8) 10.45 s(OH)
7 7.80dd(8.9, 2.0) 7.53d(9.0)
8 7.72d(1.6) 7.77 dd(8.9, 0.8) 7.72d(9.0)
NH 11.61brs 12.99s
NMe 4.04s 4.38s 4.63s 4.53s 4.49s
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Table 15-3-3: 'H NMR spectroscopic data of marine alkaloids 15-3-6~15-3-9.

H 15-3-6 15-3-7 15-3-8 15-3-9

1 9.28s 4.79q(8) 4.52m
8.54d(6.5) 8.48d(5.5) 3.45m,3.70m 3.56m

4 8.73d(6.5) 7.84d(5.5) 3.02m 3.03dd(15.5, 3.7)

2.68dd(15.5, 14.3)

5 7.87s 7.97d(8) 6.84d(2) 6.72d(1.5)

6 10.53 s(OH) 7.41dd(8, 1.5) 8.78 s(OH)

7 6.71dd(2, 9) 6.58dd(8.6, 1.5)

8 8.02s 7.69d(1.5) 7.18d(9) 7.10d(8.6)

1’ 7.18dd(17, 11) 1.72d(8) 1.56 d(6.8)

2! 6.40d(17), 5.72d(11)

NH 12.67s 8.61brs 10.70s

NMe 4.44s

Table 15-3-4: 'H NMR spectroscopic data of marine alkaloids 15-3-10 and 15-3-11.

H 15-3-10 15-3-11 (CD30D) 15-3-11 (DMSO-dg)
1 8.90s 9.07s 9.18s

3 8.43d(5.0) 8.58d(6.0)

4 8.75s 8.59d(5.0) 8.72d(6.0)

5 8.33d(8.0) 7.84d(8.0) 7.89d(8.0)

6 7.45 dt(8.0, 8.0, 1.1) 7.27 t(8.0) 7.251(8.0)

7 7.77m 7.15d(8.0) 7.17 d(8.0)

8 7.70m 10.70 s(0OH)

NH 12.83brs

NMe 4.62s 4.51s 4.51s

Table 15-3-5: Compounds, MFs, and test solvents of marine alkaloids 15-3-12~15-3-27.

No. Compounds MFs Test solvents References
15-3-12 plakortamine A Cy5Hq6BrN3 CDCl5 [84]
15-3-13 eudistalbin A Cy6H1gBrN;3 CD3CN [89]
15-3-14 eudistalbin B C16H14BrN,0 CD5CN [89]
15-3-15 trypargimine Cq5Hi9N; DMSO0-d, [90]
15-3-16 1-carboxytrypargine Cy6Ho,N50, DMSO0-dg [90]
15-3-17 eudistomin V Cy5H11BryN;3 CD,Cl, [91]
15-3-18 eudistomin H Cy5HyBrN;3 CD,Cl, [91]
15-3-19 plakortamine D Cy5H.4BrN5O CDCl3 [84]
15-3-20 haploscleridamine CysHyzN, CD3;0D [92]
15-3-21 xestomanzamine A Cy6H12N,O CDCl3 [93]
15-3-22 xestomanzamine B Cy6H14N,O CDCl3 [93]
15-3-23 eudistomin X Cy1Hy1N30 CD30D [94]
15-3-24 eudistomin W Cy9H16N,0, CD3;0D [94]
15-3-25 hyrtioerectine A Cy1H13N305 CD;0D [86]
15-3-26 hyrtiosulawesine CyoH13N305 CD3;0D [85]
15-3-27 plakortamine C Cy7Hp3BryNs CD30D [84]
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Table 15-3-6: 'H NMR spectroscopic data of marine alkaloids 15-3-12~15-3-16.

H 15-3-12 15-3-13 15-3-14 15-3-15 15-3-16

3 8.28d(5.5) 8.25d(5.0) 8.53d(5.0) 3.921(8.9) 3.38m

4 7.78d(5.5) 7.79d(5.0) 8.10d(5.0) 3.20m 2.831(5.7)
5 7.95d(8) 7.98d(8.4) 8.00d(8.4) 7.77 d(8.0) 7.38d(7.8)
6 7.34dd(8, 1.5) 7.31dd(8.4, 1.3) 7.43dd(8.4,1.4) 7.19t(7.4) 6.941(7.0)
7 7.451(7.5) 7.014(7.1)
8

7.67 d(1.5) 7.70d(1.3) 7.75d(1.5) 7.55d(8.3)  7.30d(8.0)
1’ 3.36 t(5.5) 4.53(7.0) 3.041(7.7) 2.30m, 1.98 m
2! 2.821(5.5) 1.72m 3.30d(7.0) 1.90p(7.3)  1.60m
3! 1.63m 2.40m 3.25m 3.10m
4 2.47s 0.88d(7.0) 1.06 d(7.0) 7.951(5.3) 8.51m
5’ 2.47s 0.94.d(7.0) 1.06 d(7.0)
NH  12.52brs 10.91s 10.86 s
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Table 15-3-7: 'H NMR spectroscopic data of marine alkaloids 15-3-17~15-3-20.

15.3 Marine alkaloids =—— 137

H 15-3-17 15-3-18 15-3-19 15-3-20

1 4.48m

3 8.50d(5.1) 8.47d(5.1) 8.29d(5.5) 3.36~3.32m
3.04~3.01m

4 7.95d(5.1) 7.96d(5.1) 7.95d(5.5) 2.82~2.78m

5 8.43s 8.28d(2.0) 7.99d(8) 7.39ddd(1.0, 1.0, 7.7)

6 7.41dd(8,1.5) 6.98ddd(1.0,7.7, 8.0)

7 7.64dd(8.7, 2.0) 7.07 ddd(1.0, 8.0, 8.0)

8 7.93s 7.49d(8.7) 7.78d(1.5) 7.31ddd(1.0, 1.0, 8.0)

1’ 3.36~3.32m
3.04~3.01m

2! 5.90dd(8.5, 7)

3! 3.27ddt(9.1,7.4,2.1)  3.27ddt(9.1,7.5,2.0) 3.08m,2.53m

4! 2.08 dddd 2.07 dddd 3.61t(8) 7.65d(1.2)

(9.1,7.5,7.4,7.3) 9.1,7.5,7.2,7.5) 2.80m

5' 4.25ddt(7.5,7.3,2.1)  4.25ddt(7.2, 7.5, 2.0)

6 6.87 dt(1.2, 1.0)

NH 10.97 brs 10.93 brs 11.37brs

NMe 2.99s

Table 15-3-8: 'H NMR spectroscopic data of marine alkaloids 15-3-21~15-3-24.

H 15-3-21 15-3-22 15-3-23 15-3-24

3 8.55d(5.0) 4.16dd(9.0, 9.0) 8.46 d(5.4) 8.10d(6.0)
4 8.09d(5.0) 2.97 dd(9.0, 9.0) 8.02d(5.4) 8.39d(6.0)
5 8.12d(8.2) 7.60d(7.9) 7.50d(2.5) 7.64d(2.2)
6 7.30dd(8.2, 6.2) 7.13dd(7.9, 7.0)

7 7.55dd(6.2, 7.3) 7.29dd(7.0, 7.3) 7.13dd(8.8, 2.5) 7.35dd(8.8, 2.2)
8 7.57d(7.3) 7.40d(7.3) 7.34d(8.8) 7.62d(8.8)
1! 5.06 dd(5.0, 10.0) 5.77 t(5.8)
2! 3.65m 3.40 (ov)

4! 8.93s 8.37s 6.95~7.01m 6.98~7.12m
5’ 6.95~7.01m 6.98~7.12m
6' 7.665s 7.63s 6.95~7.01m 6.98~7.12m
7,8 6.95~7.01m 6.98~7.12m
NMe 4.05s 3.99s 3.00brs
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Table 15-3-9: H NMR spectroscopic data of marine alkaloids 15-3-25~15-3-27.

H 15-3-25 15-3-26 15-3-279
9.645s
8.41d(4.8) 8.14d(5.5)
12.44 5(COOH)® 8.14d(4.8) 7.77 d(5.5)
7.56 d(2.4) 7.96 d(8)

9.60 br s(OH)®

1
3
4
5 8.07d(2.0)
6
7 6.80dd(8.7, 2.0)
8

7.30d(8.7)
1 11.73s®
2! 8.87s
4 7.57 d(8.7)
5’ 7.13dd(8.7, 2.2)
6' 9.00 br s(OH)®
7' 7.60d(2.0)
NMe

7.13dd(2.4, 8.5)
7.53d(8.5)

8.88s
8.01d(2.4)

6.81dd(2.4, 8.5)
7.31d(8.5)

7.32dd(8, 1.5)
7.53d(1.5)

3.31t(5.5)
3.09(5.5)

2.58s

ORecorded data in DMSO-dg.

DThe compound 15-3-27 has a symmetrical structure and the 'H NMR data of the symmetrical part

overlaps.

Table 15-3-10: Compounds, MFs, and test solvents of marine alkaloids 15-3-28~15-3-37.

No. Compounds MFs Test solvents References
15-3-28 14-methyleudistomidin C C46H18BrN30S CD;0D [83]
DMSO-dg [83]
15-3-29 eudistomidin E C16H16BrN30,S CDCl5 [95]
15-3-30 didemnoline A C16H13BrN,S DMSO0-d¢-CF3CO0D [96]
(95:5)
15-3-31 didemnoline B Ci6H14N,S DMSO-dg [96]
15-3-32  didemnoline C Cq¢H13BIN,0S DMSO0-d¢-CF;CO00D  [96]
(95:5)
15-3-33  didemnoline D C1H14N,0S DMSO-dg [96]
15-3-34 hyrtiomanzamine C4gH17N,0,S CD;0D [97]
DMSO-dj [97]
15-3-35 gesashidine A C,gH19N,OS DMSO-dg [98]
15-3-36 dragmacidonamine A Ci9Hy7N,0,S DMSO0-dg [99]
15-3-37 dragmacidonamine B C19H19N,03S DMSO-dg [99]
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Table 15-3-11: 'H NMR spectroscopic data of marine alkaloids 15-3-28 and 15-3-29.

H 15-3-28 (CD;0D) 15-3-28 (DMSO0-d,) 15-3-29

3 8.47 d(5.5) 8.46 d(5.5) 8.39d(5.5)

4 8.71d(5.5) 8.57d(5.5) 8.26d(5.5)

6 10.03 br s(OH)

7 7.28d(8.5) 7.34d(8.5) 7.35d(8.7)

8 7.49d(8.5) 7.55d(8.5) 7.34d(8.7)

1’ 5.08 dd(8.0, 5.5) 5.31dd(8.0, 5.5) 4.55dd(10.5, 5.6)

2! 3.46 dd(14.0, 8.0) 3.40m 3.42dd(13.8, 5.6)
3.47 dd(14.0, 5.5) 3.25dd(13.8, 10.4)

4! 1.82s 1.85s 2.765s

6' 2.93s 2.82s 5.32d(12.4)

5.15d(12.4)

7' 2.93s 2.82s 2.50s

NH 12.23brs

Table 15-3-12: 'H NMR spectroscopic data of marine alkaloids 15-3-30~15-3-33.

H 15-3-30 15-3-31 15-3-32 15-3-33

1 9.63s 9.1s 9.59s 9.07 s

3 8.37 d(6.0) 7.91d(5.1) 8.70d(5.8) 8.13d(5.2)

4 8.86 d(6.0) 8.33d(5.1) 8.86d(5.8) 8.39d(5.2)

5 8.52d(8.5) 8.11d(8.0) 8.51d(8.5) 8.26d(8.2)

6 7.66 dd(8.5, 1.5) 7.60dt(8.3,1.1) 7.66 dd(8.5, 1.5) 7.581(7.5)

7 7.29dt(8.3, 1.1) 7.29t(7.5)

8 8.17d(1.5) 7.80d(8.0) 8.27 d(1.5) 7.75d(8.0)

1’ 6.03s 5.57s 6.10s 5.85s

4 9.10s 9.14s 8.23s 8.1s

SMe 2.32s 2.165s 2.88s 2.78s
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Table 15-3-13: 'H NMR spectroscopic data of marine alkaloids 15-3-34~15-3-37.

H 15-3-34 (DMSO-dg) 15-3-34(CD30D) 15-3-35 15-3-36 15-3-37

3 8.46s 8.46d(4.9) 8.80s

4 8.46s 8.35d(4.9) 8.80s 9.15brs 8.69brs

5 7.62d(2.3) 7.61d(2.4) 7.62s 7.78brd(1.9) 7.61brd(2.2)
6 7.60 brs(OH)

7 7.17dd(2.3,9) 7.20dd(2.4,8.8) 7.21d(7.6) 7.20dd(1.9,8.2) 7.10dd(2.2,9.5)
8 7.63d(8.3) 7.60d(9) 7.56d(7.6) 7.69d(8.2) 7.69d(9.5)
1 4.865s 4.80s

4 9.54s 9.33s 9.55s 9.30s

NH 12.05s 12.19s 12.40brs 12.40brs
NMe 3.90s,3.95s 3.965s, 4.035s 3.84s,3.82s 4.10s,3.91s 3.875,3.97s
SMe 2.41s 2.45s 2.04s 2.50s 2.24s

Table 15-3-14: Compounds, MFs, and test solvents of marine alkaloids 15-3-38~15-3-60.

No. Compounds MFs Test Refer-

solvents ences
15-3-38  axiphenylalaninium Cy5H,,NO, CD50D [100]

CDCly [100]
15-3-39  axityrosinium Cy5Hy1NO3 CDs0D [100]
15-3-40  1-carboxy-6-hydroxy-3,4-dihydro-f3- CyoHigN, 03 DMSO-dg [101]

carboline
15-3-41  pyrodysinoic acid C;7H,3NO3 DMSO-dg [102]
15-3-42  isopyrodysinoic acid Cy7Hy3N03 DMSO0-d¢ [102]
15-3-43  13-hydroxyisopyrodysinoic acid Cy7H3NO, DMSO-dg [102]
15-3-44  pyrodysinoic acid B Cy7H3NO3 DMSO-dg [102]
15-3-45  antipathine A Cy6H13N30, CsDsN [103]
15-3-46  (+)-dihydrodiscorhabdin A CygH17BrN30,S CD;0D [104]
15-3-47  (+)-discorhabdin X C1gH1gN303S CD;0D [104]
15-3-48  saldedine A CygH17Br,NO3 CDCl, [105]
15-3-49 N, N-dimethylsaldedine A Cy9HyoBry,NO3 DMSO-dg [105]
15-3-50  saldedineB CygH19Bry;NO3 CDCl3 [105]
15-3-51  clavatadine C Cy4H;7BryN5O3 DMSO-dg [106]
15-3-52  clavatadine D Cy5Hy9BryN5O3 DMSO-dg [106]
15-3-53  clavatadine E C14H0BrN5O3 DMSO-dg [106]
15-3-54  mukanadin E CyH19BryN5O DMSO-dg [107]
15-3-55  mukanadin F Cy1H10BryN4O, DMSO-dg [107]
15-3-56  aphrocallistin CyoHy4BryNg 0, CD50D [108]
15-3-57  leptoclinidamine A Cy6H19N50,4 DMSO-dg [109]
15-3-58  leptoclinidamine B Cy6H19N505 DMSO-d¢ [109]
15-3-59  leptoclinidamine C C4gH,0BrN,05S DMSO0-dg [109]
15-3-60  19-hydroxyaraplysillin-l N*%-sulfanate ~ C,;H,,Br,N3Na0OsS  CD;CN, [110]
sodium DMSO-dg
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Table 15-3-15: 'H NMR spectroscopic data of marine alkaloids 15-3-38~15-3-40.

H 15-3-38 (CD;0D)  15-3-38 (CDCl;) 15-3-39 15-3-40

2 3.89m 4.11dd(5.6, 8.0) 3.87 dd(4.0, 10.6)

3 3.20m 3.57 dd(8.0, 13.8) 3.17 dd(4.0, 12.6) 3.83t(8.1)
3.17m 3.13dd(5.6, 13.8) 3.13dd(10.6, 12.6)

4 3.08(8.1)

5 7.27m 7.31~7.35m 7.12d(7.3) 6.86brs

6 7.27m 7.31~7.35m 6.72d(7.3)

7 7.19m 7.25m 6.96 brd(8.8)

8 7.27m 7.31~7.35m 6.72d(7.3) 7.47 d(8.8)

9 7.27m 7.31~7.35m 7.12d(7.3)

10 11.65 brs(COOH)

2" 3.66m 4.00ddd(3.2,9.2,13.6)  3.68ddd(3.9, 9.0, 12.7)
3.36m 3.37m 3.37m

3" 1.86~1.99m 2.10m, 1.84m 1.88~2.00m

4 1.75m, 1.68 m 1.69m, 1.66m 1.74m,1.67m

5 1.86~1.99m 1.86m, 1.78 m 1.88~2.00m

6  3.56m,3.52m 3.30m 3.56m, 3.52m

7' 3.28s 3.35s 3.29s

Table 15-3-16: 'H NMR spectroscopic data of marine alkaloids 15-3-41~15-3-44.

H 15-3-41 15-3-42 15-3-43 15-3-44

3 5.78s 5.67s 5.66s 5.82s

4 4.17dd(6.1,12.1) 5.93 br s(OH)

5ax 2.14dd(13.8, 13.8) 0.87ddd(12.1, 12.1, 1.29dd(13.5,13.5) 1.94dd(11.9, 11.9)
12.1)

5eq 2.71dd(4.9, 13.8) 2.25m 1.93dd(3.6, 13.5) 2.72dd(1.7,11.9)

6 2.36m 2.59m 2.67m 1.97m

7 5.41 brd(4.3) 5.36 brd(4.8) 5.34brd(5.1) 5.17 brs

9 1.98m ax1.86m,eq1.91m 1.90m 1.97m

10ax 1.58m 1.03ddd(13.5, 13.5, 1.02m 1.15m
6.2)

10eq 1.76 brd(11.5) 1.59m 1.58m 1.86 brd(10.1)

11 1.38brd(11.0) 1.59m 1.55m 1.18brt(11.3)

13 3.97brs 3.88brs

14 1.61brs 1.57 brs 1.56 brs 1.62brs

15 0.70s 1.21s 1.32s 1.14s

16 1.18s 1.16s 1.13s 0.51s

17 3.81d(18.0), 3.85d(17.8), 372d(17.8), 3.87 d(18.0),

4.27 d(18.0) 4.07d(17.8) 3.89d(17.8) 4.39d(18.0)
COOH 12.72brs 12.67 brs 12.54brs 12.78brs
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Table 15-3-17: 'H NMR spectroscopic data of marine alkaloids 15-3-45~15-3-48.

15.3 Marine alkaloids = 143

H 15-3-45 15-3-46 15-3-47 15-3-48
1 6.47 s 2.56dd(13.1, 2.5)
2.02dd(13.1, 3.3)
2 8.665s 4.10 m(ov)
3 4.32dd(2.8, 2.8) 4.29 m(ov) 6.60s
4 8.14s 2.17 ddd(2.8, 13.6, 13.6) 2.37dd(13.1, 5.1) 2.90m
2.00ddd(2.8, 4.9, 13.6) 2.24dd(13.1,11.1) 2.78dd(16.7, 4.7)
5 7.66d(7.5) 4.34dd(13.6, 4.9) 3.12dd(11.8, 6.7)
2.50m
6 7.351(7.5)
6a 3.45dd(9.5, 6.1)
7 7.601(7.5) 2.60dd(12.3, 3.6) 2.87dd(11.9, 4.0) 2.50m
2.46 brd(12.3) 2.05d(11.9) 2.28m
8 8.42d(7.5) 5.20dd(3.6, 1.1) 5.29d(4.0) 7.42d(2.2)
12 7.30d(2.2)
13 2.39s
14 3.665s 7.17s 7.11s 3.83s
15 3.57s
16 2.96m 3.12m, 3.05m
17 3.95m, 3.87m 4.24 m(ov), 4.07 m(ov)
NH 12.73s
Table 15-3-18: 'H NMR spectroscopic data of marine alkaloids 15-3-49 and 15-3-50.
H 15-3-49 15-3-50 H 15-3-49 15-3-50
1 9.19 s(OH) 8 7.61d(2.3) 6.28s
6.92s 6.655s 10 4.56
4 3.07m 3.00m 12 7.82d(2.3) 6.16s
2.76 dd(16.8, 4.9)
5 3.89dd(9.7, 6.9) 3.21m 13 3.19s 2.44s
3.63m 2.52m 2.80s
6a 5.33dd(9.7, 6.9) 3.48m 14 3.77 s 3.82m
7 2.70m, 2.60m 2.46m,2.09m
Table 15-3-19: 'H NMR spectroscopic data of marine alkaloids 15-3-51~15-3-56.
H 15-3-51 15-3-52 15-3-53 15-3-54 15-3-55 15-3-56
1 7.80s 7.79s 10.02 s(OH) 12.27 brs 12.67 brs
2 3.50t(7.6)
3 7.28d(1.8) 2.741(7.6)
4 6.60brs 6.93brs
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Table 15-3-19 (continued)

H 15-3-51 15-3-52 15-3-53 15-3-54 15-3-55 15-3-56
5 7.80s 7.79s 7.01dd(8.4, 1.8) 7.45s
6 6.83d(8.4)
7 3.55s 3.55s 3.69s 8.06t(5.4)
8 3.441 3.29m
9 1.58m 4.43m 7.45s
5.34 m(OH)
10 8.63t 8.59t 7.991(6.0) 1.30m 5.45d(8.4) 4.11m
11 3.18dt(6.0,6.0) 3.16dt(6.0,6.0) 3.15dt(6.0, 6.0) 1.52m 2.27m
12 1.49m 1.491t(6.0,6.0) 1.43m 3.12 4.04m
13 1.48m 1.291t(6.0,6.0) 1.42m 7.02 10.02 brs
14 3.11dt(6.0,6.0) 1.481t(6.0,6.0) 3.08dt(6.0, 6.0) 2.98s
15 7.45m 3.08dt(6.0, 6.0) 7.391(6.0) 11.02brs
16 7.41brt(6.0) 2.02s
17 3.08s 4.06s
2’ 8.64s
8’ 8.42s
NOH 11.75s
Table 15-3-20: 'H NMR spectroscopic data of marine alkaloids 15-3-57~15-3-60.
H 15-3-57 15-3-58 15-3-59 15-3-60 15-3-60
(CD3CN) (DMSO0-d)
1 12.32brs 11.86brs 11.74brs 4.15m 3.92dd(8.1, 0.9)
6.38d(8.1, OH)
2 8.67d(3.0) 8.63d(2.9) 8.08d(2.9)
3 3.72s(OMe) 3.64 5(OMe)
4 8.21dd(2.4,6.0) 7.97d(7.9) 7.96d(7.9)
5 7.26m 6.73dd(1.8,7.9) 7.24dd(1.8,7.9) 6.43s 6.59d(0.9)
6 7.26m 9.29 s(OH)
7 7.54dd(1.8,6.0) 6.86d(1.8) 7.65d(1.8) 3.71d(18.3) 3.62d(18.4)
3.08d(18.3) 3.22d(18.4)
9 8.42d(7.8) 8.581(5.8, NH)
10 8.83d(7.8) 8.42brd(7.8) 4.87 ddd(5.6, 3.55(6.8) 3.40m
7.8,9.8)
11 4.32ddd(4.8, 4.05m 3.27.dd(9.8, 2.12m 1.99p(6.8)
7.8,7.8) 15.6)
3.43dd(5.6,
15.6)
12 1.78m,1.88m 1.74m, 1.79m 4.071(6.2) 3.961(6.6)
13 1.541t(7.2,7.2) 1.511t(7.2,7.2) 2.31s(SMe)
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Table 15-3-20 (continued)

15.3 Marine alkaloids = 145

H 15-3-57 15-3-58 15-3-59 15-3-60 15-3-60
(CD;CN) (DMSO0-d)

14 3.12dt(5.4,7.2) 3.10td(7.2,7.8) 3.79 s(NMe)

15 7.66t(5.4) 8.10brs 9.17 s 7.60s 7.56s

16 7.22brs(N,H,) 7.12brs(N,H,) 3.89 s(NMe)

17 7.60s 7.56s

19 4.71m 4.66m

5.76 d(4.3, OH)

20 3.20dd(14.3,2.9) 2.90m

3.07.dd(14.3,2.9) 6.79 br(NH)

Table 15-3-21: Compounds, MFs, and test solvents of marine alkaloids 15-3-61~15-3-80.

No. Compounds MFs Test solvents References
15-3-61 merobatzelladine A Cy3HyoNg CDb;0D [111]
15-3-62 merobatzelladine B Ci9H3gN3 Cb;0D [111]
15-3-63 clathriadic acid C1gHagN30, CDs0D [112]
15-3-64 dinorbatzelladine A C4oHe9No Oy CDs0D [112]
15-3-65 dinordehydrobatzelladine B C3gHeaNg 0Oy CDs0D [112]
15-3-66 dinorbatzelladine B C3gHes N0, CD;0D [112]
15-3-67 norbatzelladine L C3gHgeNg O, CD50D [112]
15-3-68 nagelamide P CyHy0Br3N;o05 DMSO-dg [107]
15-3-69 nagelamide O CyH,4Br3CINy (O, DMSO-dg [107]
15-3-70  benzosceptrin A C5H2,N100, CD,0D [113]
15-3-71 benzosceptrin B Cy2Hy0BryN4 0, CD3;0D [113]
15-3-72 nagelamide Q Cy4HpBryN;105S DMSO-dg [114]
15-3-73 nagelamide R Cy2H5,Bry N0, CsDsN [114]
15-3-74 tyrokeradine A C,9H35Br;N; 0, DMSO-dg [115]
15-3-75 tyrokeradine B Cy6H,8BryN, 05 DMSO-dg [115]
15-3-76 fasciospongine A C30H47N305S CDb;0D [116]
15-3-77  fasciospongine B C30H47N305S CD;0D [116]
15-3-78 19-oxofasciospongine A C30H44N3NaOgS Cb;0D [116]
15-3-79 fasciospongine C C30Hs5,N,05S CDs0D [116]
15-3-80 25-hydroxyhalisulfate 9 Cy5H390,S CDs0D [116]
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Br
RO O
2 4 ‘13 “
BriNg 15 NH
[¢] | HN\"’\zu “H 6 B=
15374 R= ;N} NH, 2" 3 R' R? R® Ny NH
N 3

15-3-76 O H, H
15-3-77 H, O H

+
- HN
15375 R= Ty 15:3-78 0 O Na

15-3-79 NH

Table 15-3-22: 'H NMR spectroscopic data of marine alkaloids 15-3-61 and 15-3-62.

H 15-3-61 15-3-62 H 15-3-61 15-3-62

1 3.43m 3.43m 4! 5.32m 1.35m

2 1.25m, 2.25m 1.26m, 2.27m 5! 5.38m 0.92m

3 3.76m 3.76m 6 2.04q(7.0)

4 1.70m, 2.23m 1.68m, 2.23m 7' 0.95t(7.0)

5 1.64m, 2.24m 1.66m,2.24m 1" 1.48m, 1.56 m 1.49m, 1.57 m

6 3.73m 3.74m 2" 1.36m 1.40m

7 1.57m, 2.16 m 1.58m, 2.17m 3" 1.30m 1.35m

8 3.49m 3.49m 4" 1.30m 1.35m

1’ 1.54m, 1.59m 1.54m, 1.59m 5" 1.29m 0.92m

2! 1.45m 1.40m 6" 1.30m

3! 2.09m 1.35m 7" 0.89t(7.0)

Table 15-3-23: 'H NMR spectroscopic data of marine alkaloid 15-3-63.

H 15-3-63 H 15-3-63 H 15-3-63

4 3.66dd(19.7, 8.9) 11 2.765s 15 1.33m

5 2.65m 12 1.58m 16 1.33m

6 4.57m 13 1.47m 17 1.38m

7 2.57 dt(13.5, 3.7) 14 1.33m 18 0.91t(7.0)
1.57m

8 3.81ddd(11.7, 8.3, 4.0)
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Table 15-3-24: 'H NMR spectroscopic data of marine alkaloids 15-3-64~15-3-67.

H 15-3-64 15-3-65 15-3-66 15-3-67
1 1.28d(6.5)
2 3.231(6.9) 3.231(6.9) 3.231(6.8) 3.55m
3 1.69m 1.68m 1.69m 2.25m,1.26 m
4 1.77m 1.76 m 1.77m 3.75m
5 4.221(6.3) 4.221(6.5) 4.221(6.5) 2.23m, 1.69m
6 2.21m,1.69m
7 3.75m
8 2.27m,1.24m
9 3.32m 3.32m 3.32m 3.43m
2.29m 2.98 dt(18.0, 9.5) 2.98dt(18.1, 9.8)
10 2.23m,2.11m 2.24m,2.11m 2.23m,2.11m
11 3.82m 3.81dt(9.2, 2.1) 3.82dt(9.2, 2.1) 1.57m
3.67m 3.67 dt(17.0, 9.5) 3.68dt(17.1, 9.5)
12 1.34m
13 4.401(6.1) 4.391(5.8) 4.401(6.3) 1.34m
14 1.58 m 1.59m 1.58m 1.34m
15 1.41m 1.43m 1.42m 1.34m
16 1.33m 1.33m 1.33m 1.35m
17 1.33m 1.33m 1.33m 1.63m, 1.56m
18 1.33m 1.38m 1.33m 4,98 m
19 1.33m 1.78 m 1.65m 1.26d(6.2)
20 1.37m 4.331(6.5) 4.14m
21 1.65m 3.10dd(4.5,
3.5)
22 4.141(6.5) 3.95m
23 4.53dd(9.2, 6.4) 2.26m, 1.65m
24 3.13dd(4.7, 3.3) 3.60d(8.4) 2.53ddd(12.0, 7.4, 4.1) 2.20m, 1.64m
1.67m
25 3.95m 2.65dd(12.5, 6.4) 2.10m, 1.57m 3.55m
26 2.24m 4.57m 3.82m 2.36ddd(12.5,
4.7,2.0)
1.60m 1.45m
27 1.66m, 2.22m 2.58dt(13.2, 3.5) 2.43ddd(11.2, 6.7, 3.0) 3.54m
1.57m 1.32m
28 3.55m 3.81m 3.47m
29 2.36ddd(12.7, 4.9, 2.5) 3.85m
1.43m
30 3.54m 1.26d(6.2)
31 2.75s 2.30s 1.63m, 1.56 m
32 3.85m 1.58m 1.58m 1.34m
33 1.27d(6.7) 1.47m 1.44m 1.34m
34 1.58m 1.33m 1.33m 1.34m
35 1.39m 1.33m 1.33m 1.34m
36 1.33m 1.33m 1.33m 1.34m
37 1.33m 1.38m 1.38m 1.38m
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H 15-3-64 15-3-65 15-3-66 15-3-67

38 1.29m 0.941(6.5) 0.90t(7.0) 0.90t(7.1)

39 1.29m

40 0.90(7.0)

Table 15-3-25: 'H NMR spectroscopic data of marine alkaloids 15-3-68~15-3-71.

H 15-3-68 15-3-69 15-3-70 15-3-71

1 12.68brs 12.71brs

4 6.95brs 7.00brs

7 8.42brt(5.9) 8.34brt(5.7) 3.69dd(8.7, 4.3) 3.67 dd(8.6, 4.0)

8 3.87 brt(5.3) 3.24m,3.73m 3.95dd(13.4, 4.3) 3.93dd(11.0, 4.0)
3.54dd(13.4, 8.7) 3.53dd(11.0)

9 6.02 dt(16.0, 5.3) 1.95m

10 6.05brd 4.27d(12.3)

13 7.62 brs(NH,) 9.27 brs(NH,) 6.86 dd(2.6, 1.4) 6.86 dd(2.4)

8.87 brs(NH,)
14 12.12brs 10.19brs 6.08dd(3.8, 2.6)
15 5.28 brd(6.4) 6.61dd(3.8, 1.4) 6.61dd(3.8)
7.53 brd(6.4, OH)

1’ 11.80brs 11.82brs

2! 6.98brs 6.90brs

4 6.86brs 6.98brs

7' 8.39brt(5.9) 8.21brs 3.69dd(8.7, 4.3) 3.67 dd(8.6, 4.0)

8’ 3.95m 3.26m, 3.44m 3.95dd(13.4, 4.3) 3.93dd(11.0, 4.0)
3.54dd(13.4, 8.7) 3.53dd(11.0)

9’ 6.02dt(16, 5.3) 2.61brs

10’ 6.41brd(16) 2.87 brd(4)

11’ 7.82 s(OH)

12’ 12.56 brs 9.92brs

13/ 7.62brs(NH,) 8.62 brs(NH,) 6.86 dd(2.6, 1.4) 6.86 dd(2.4)

14 9.25brs 6.08dd(3.8, 2.6)

15’ 5.32brs 6.61dd(3.8, 1.4) 6.61dd(3.8)

Table 15-3-26: 'H NMR spectroscopic data of marine alkaloids 15-3-72 and 15-3-73.

H 15-3-72 15-3-73 H 15-3-72 15-3-73

1 12.61brs 7' 8.11brt(5.2) 9.02brt(5.7)

4 6.77s 7.11brs g’ 3.23m 4,18 m

8 4.23m 3.98dd(15.0, 7.3) 9’ 2.77m 6.48 dt(15.9, 6.1)
3.37m 4.23m 10’ 4.90d(6.3) 6.75d(15.9)

printed on 2/13/2023 3:14 AMvia . All use subject to https://ww.ebsco. confterms-of-use



EBSCChost -

150 —— 15 Marine natural products

Table 15-3-26 (continued)

H 15-3-72 15-3-73 H 15-3-72 15-3-73
9 3.48m 5.50m 12/ 12.47 brs
10 6.22d(10.2) 4.73d(5.9) 13/ 7.44brs(NH,)
12 11.54 brs 14’ 11.95brs
13 9.23 brs(NH,) 15/ 6.79s
8.69 brs(NH,) 1" 9.64brt(5.6)
15 7.17s 2" 3.64m
1’ 12.61brs 3" 2.75m
4 6.81s 7.21brs

Table 15-3-27: 'H NMR spectroscopic data of marine alkaloids 15-3-74 and 15-3-75.

H 15-3-74 15-3-75 H 15-3-74 15-3-75
1 3.11s 7.88brs 17 2.71t(7.2) 2.71t(7.1)
2 3.59t(7.3) 3.04 brt(6.6) 19 12.05brs 12.09 brs

3 2.22m 2.05m 20 7.30 s(NH,) 7.39s(NH,)
4 3.96 t(5.4) 3.96(5.8) 21 12.28brs 12.36brs

8 7.42s 7.415s 1’ 11.73d(5.8) 11.73d(5.8)
10 7.42s 7.41s 2! 7.66 d(5.8) 7.66 d(5.8)
12 3.665s 3.665 3/ 8.92 s(OH) 8.92 s(OH)
13 11.98 s(NOH) 11.98 s(NOH) 6 14.32 5(OH) 14.28 s(OH)
15 8.10brt(5.7) 8.07 brt(5.7) 8’ 6.91s 6.85s

16 3.34dt 3.36dt 9’ 10.30s(0OH) 10.30 s(OH)

Table 15-3-28: 'H NMR spectroscopic data of marine alkaloids 15-3-76~15-3-80.

H 15-3-76 15-3-77 15-3-78 15-3-79 15-3-80

1 5.34dd(2.3, 5.34dd(2.3, 5.34dd(2.5, 5.34dd(2.3, 5.34dd(2.3, 4.8)
4.8) 4.8) 4.5) 4.8)

20 1.98m 1.98m 1.98 m 1.98m 1.98m

28 2.07m 2.07m 2.07m 2.07m 2.07m

30 1.39m 1.39m 1.39m 1.39m 1.39m

38 1.09m 1.09m 1.09m 1.09m 1.09m

5 1.64dd(2.5, 1.64m 1.64brd(13.0) 1.64m 1.64dd(2.5, 13.0)
13.0)

6a 1.08m 1.08 m 1.08m 1.08m 1.08m

68 1.83m 1.84m 1.83m 1.83m 1.84m

7a  1.53m 1.54m 1.54m 1.53m 1.54m

78 1.51m 1.52m 1.52m 1.51m 1.52m

8 1.25m 1.25m 1.25m 1.25m 1.25m

11 1.75m,1.05m 1.75m, 1.05m 1.75m, 1.05m 1.75m, 1.05m 1.75m, 1.05m
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H 15-3-76 15-3-77 15-3-78 15-3-79 15-3-80

12 1.10m, 1.04 m 1.10m, 1.04 m 1.10m, 1.04 m 1.10m, 1.04 m 1.10m, 1.05m

13 1.59m 1.59m 1.59m 1.58 m 1.62m

14 1.44m,1.29m 1.44m,1.31m 1.44m,1.29m 1.44m,1.29m 1.52m, 1.40m

15 1.57m 1.61m 1.61m 1.60m 1.68m

16a 2.24dd(15.0, 2.48dd(15.0, 2.43ddd(15.0, 2.43ddd(15.0, 2.44m
7.0) 7.0) 7.0, 1.5) 7.0,1.5)

16b 2.19dd(15.0, 2.42dd(15.0, 2.36dd(15.0, 2.30dd(15.0, 2.39m
7.5) 7.5) 7.5,1.5) 7.5,1.5)

18 6.841(1.5) 5.76 s 6.411(1.5) 6.911(1.5) 5.90s

19 3.89d(1.5) 3.98brs

20 0.90s 0.90s 0.91s 0.91s 0.91s

21 0.85s 0.85s 0.86s 0.86s 0.86s

22 0.86d(7.0) 0.86 d(7.0) 0.87 d(7.0) 0.87 d(7.0) 0.87d(7.0)

23 1.01s 1.02s 1.02s 1.02s 1.02s

24 3.94dd(5.0, 3.99dd(4.0, 3.95dd(4.5, 3.93dd(5.0, 3.97 dd(4.5, 9.5)
9.5) 9.5) 9.5) 9.5)
3.81dd(6.8, 3.81dd(7.0, 3.80dd(6.5, 3.79dd(7.0, 3.84dd(6.8, 9.5)
9.5) 9.5) 9.5) 9.5)

25 4.08d(20.5) 6.02brs

4.02d(20.5)

26 3.77 dd(14.0, 3.75dd(13.8, 3.781(6.5) 3.55dd(14.0,
7.0) 6.8) 6.5)
3.72dd(14.0, 3.70dd(13.8, 3.781(6.5) 3.50dd(14.0,
6.5) 7.0) 6.5)

27 2.941(6.8) 3.021(6.8) 2.971(6.5) 1.68m

28 1.52m

29 7.00brs 7.25brs 7.16brs 3.221(7.5)

30 8.06brs 8.55brs 8.45brs
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15.4 Some additional marine natural products

Table 15-4-1: Compounds, MFs, and test solvents of marine natural products 15-4-1~15-4-23.

No. Compounds MFs Test Refer-
solvents ences
15-4-1 (32,92,12E)-7-acetoxy-6-chloropentadeca- C47H,53ClO, CDCl5 [117]
3,9,12-trien-1-yne
15-4-2 (32,92)-7-chloro-6-hydroxy-12-oxo- Cy5H,1ClO, CDCl4 [118]
pentadeca-3,9-dien-1-yne
15-4-3 sarcophytonone CyoH3005 CDCl4 [119]
15-4-4 rossinone A Cy1Hpg04 CDCl3 [120]
15-4-5 - CigHyg0 CDCly [121]
15-4-6 - C19H300 CDCly [121]
15-4-7 ceratodictyol A C19H3604 CDs0D [122]
15-4-8 ceratodictyol B C19H3604 CDs0D [122]
15-4-9 fallahydroquinone Cy7H4004 CDCl4 [123]
15-4-10  fallaquinone Cy7H350, CDCl3 [123]
15-4-11  fallachromenoic acid C,7H35ClO, CDCl4 [123]
15-4-12  2-[2'(F)-3/,7',11',15'-tetramethylhexadec-2- C31H3500, CeDg [124]
en-1'-yl]-6-methyl-1,4-benzohydroquinone
diacetate
15-4-13  aplidicacid A Cy3H3004 CD;0D [125]
15-4-14  (3Z,11Z,75*,95*,10R*)-9-acetoxy-6,13- C47H,,Cl,03 CDCl5 [117]
dichloro-7,10-epoxypentadeca-3,11-dien-1-
yne
15-4-15  (3Z,112,75*,95*,10R*)-6-chloro-7,10- Cy5H,1ClO; CDCly [117]
epoxypen-tadeca-3,11-dien-1-yne-9,13-diol
15-4-16  (3Z,11Z,13E,75*,95*,10R*)-9-acetoxy-6- C47H,,ClO; CDCl3 [117]
chloro-7,10-epoxy-pentadeca-3,11,13-trien-
1-yne
15-4-17  (3Z,11Z,75*9R*,10R*)-6-chloro-9,13- Ci5Hi9Br,ClO  CDCly [117]
dibromo-7,10-epoxypentadeca-3,11-dien-1-
yne
15-4-18  (3Z,112Z,75*,9R*,10R*)-13-methoxy-6-chloro- C46H,,BrClO, CDCl5 [117]
9-bromo-7,10-epoxypentadeca-3,11-dien-1-
yne
15-4-19  (+)-muqubilone B Co4H400¢ CDCl5 [126]
15-4-20 - C26H4005 CDCly [121]
15-4-21 - Co6H4205 CDCly [121]
15-4-22 - C4H3505 CDCl; [121]
15-4-23 - Cy4H4005 CDCl5 [121]
OH
A\ _ACO7 Cl . 15 13 11 o . N
b ° a \ o) o 2
" 1541 ¥ 15-4-2 I 1
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Table 15-4-2: 'H NMR spectroscopic data of marine natural products 15-4-1~15-4-3.

— 155

H 15-4-1 15-4-2 15-4-3

1 3.12d(2.0) 3.13d(2.0)

2 2.47m

3 5.59dd(10.8, 2.0) 5.59m 1.68m, 1.39m

4 6.06dd(10.8, 7.3) 6.08dt(10.7, 7.4) 1.37m

5 2.70m, 2.82m 2.69m, 2.60m 1.44~1.52m

6 4.04ddd(10.3, 6.9, 2.9) 3.77m

7 5.01ddd(10.3, 6.8, 3.4) 3.91ddd(7.7, 6.8, 3.2) 1.44~1.52m

8 2.49ddd(14.7,7.8, 6.8) 2.66m, 2.52m 2.52m

9 5.32m 5.61m 1.16d(6.9)

10 5.53ddd(10.8, 7.3, 1.5) 5.73m 1.22s

11 2.77m 3.21d(7.1)

12 5.37m

13 5.46m 2.411(7.3)

14 1.98m 1.58 m

15 0.941(7.3) 0.90t(7.4)

7' 2.03s

8’ 2.01s

9 2.00s

OAc 2.08s

OMe 3.68s

Table 15-4-3: 'H NMR spectroscopic data of marine natural products 15-4-4~15-4-8.

H 15-4-4 15-4-5 15-4-6 15-4-7 15-4-8
3.29d(7.1) 2.12s 2.12s 3.50m 3.48m
5.30tq(5.1, 1.76 quint(7.1) 1.59 quint(7.1)
1.2)
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Table 15-4-3 (continued)

H 15-4-4 15-4-5 15-4-6 15-4-7 15-4-8
3 2.40dd(6.1~16.2) 2.39dd(5.7~15.6) 2.34q(7.1) 1.66 quint(7.1)
2.21m 2.21dd(8.0~15.6)

4 2.22t(7.0) 1.97m 1.98m 6.95dt(15.8,7.1) 2.63t(7.1)

5 2.41m 1.28m, 1.17m 1.27m,1.15m 6.14d(15.8)

6 6.60m 1.29~1.30m 1.29~1.31m 6.12d(15.8)

7 1.29~1.30m 1.29~1.31m 2.59t(7.1) 6.93 dt(15.8,
7.1)

8 1.29~1.30m 1.29~1.31m 1.58 quint(7.1) 2.25q(7.1)

9 5.32d(9.8) 1.47m 1.29~1.31m 1.30m 1.49 quint(7.1)

10 4.95dm(9.8) 2.20m 1.29~1.31m 1.30m 1.33m

11 6.22dt(15.3,7.0) 1.63m 1.30m 1.30m

12 1.71(ov) 6.38d(15.3) 2.60t(7.4) 1.30m 1.30m

13 1.72(ov) 0.89d(6.5) 0.89d(6.7) 1.30m 1.30m

14 1.82d(0.8) 1.30m 1.30m

15 1.78d(1.3) 1.30m 1.30m

16 0.90(6.9) 0.90t(6.9)

1/ 3.42dd(10.0, 5.8) 3.42dd(10.0,
5.8)

3.48m 3.47m
2! 7.33brd(7.0) 7.28m 3.75m 3.74m
3" 6.53d(2.8) 7.29brt(7.3) 7.18m 3.51m 3.51m
3.57dd(11.0, 4.8) 3.57dd(11.3,

5.2)

4 7.19dt(7.4) 7.18m

5" 6.57m 7.29brt(7.3) 7.18m

6 6.64d(8.4) 7.33brd(7.0) 7.28m

Table 15-4-4: 'H NMR spectroscopic data of marine natural products 15-4-9~15-4-12.

H 15-4-9 15-4-10 15-4-11 15-4-12

1 3.28d(7.0) 3.12d(6.5) 1.67s 3.23d(7.1)

2 5.24(7.0) 5.14m 2.12m 5.31(7.1)

3 5.13m

4 2.09m, 2.02m 2.04m 1.92

5 2.14m 2.12m 2.05m 1.41m,1.26 m

6 5.07m 5.10m 2.56q(7.5) 1.27m,1.22m

7 5.89t(7.6) 1.37m

8 2.09m, 2.02m 2.05m(ov) 1.28m, 1.12m

9 2.16m 2.20m 2.26t(7.4) 1.22m

10 5.50t(7.5) 5.51t(7.5) 2.00t(7.4) 1.07m

11 4.38m 1.37m

12 4.16 dd(5.5, 8.0) 4.16 dd(5.5) 1.33m

13 2.44m,2.24m 2.25m, 2.43m 4.89m,5.01m 1.36m, 1.21m
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H 15-4-9 15-4-10 15-4-11 15-4-12
14 5.09m 5.09m 1.81s 1.13m

15 1.48dq(6.8)
16 1.65s 1.64s 1.57s 0.86 d(6.8)
17 1.73s 1.72s 1.35s 0.86 d(6.8)
18 1.75s 1.62s 2.13s 0.86 d(6.8)
19 1.58s 1.59s 0.88d(6.8)
20 4.27 d(1.5) 4.26d(2.5) 1.51s

3/ 6.48d(3.0) 6.45brs 5.56 d(9.8) 6.98d(2.4)
4 6.24d(9.8)

5/ 6.51d(3.0) 6.54brs 6.35d(2.7) 6.77d(2.4)
7' 2.18s 2.05s(ov) 6.50d(2.7) 1.92s

OAc 1.73s,1.79s

Table 15-4-5: 'H NMR spectroscopic data of marine natural products 15-4-13~15-4-15.

H 15-4-13 15-4-14 15-4-15

1 3.135(2.0) 3.13d(1.8)

2 5.87 d(15.0)

3 7.28dd(15.0, 10.0) 5.61dd(10.8, 2.0) 5.60dd(10.8, 1.8)

4 6.30dd(15.0, 10.0) 6.16 dt(10.8, 6.8) 6.14dt(10.8, 7.0)

5 6.22dd(15.0, 9.0) 2.81m, 2.88m 2.85m

6 2.57.dd(9.0, 2.5) 4.01ddd(9.3, 4.9, 4.4) 4.02 ddd(8.2, 5.0, 3.2)

7 1.61m 4.32ddd(7.3, 4.9, 2.0) 4.32ddd(7.3, 5.0, 2.6)

8 1.23td(11.5, 8.0) a2.53ddd(14.2,7.3, 6.8) a2.44ddd(13.2, 7.3, 6.6)
1.56m B2.02m B1.96m

9 1.60~1.65m, 1.70 m(ov) 4.91ddd(6.8, 4.4, 2.4) 4.10m

10 1.18m, 1.86m 4.82m 4.69dd(7.9, 6.4)

11 1.84m 5.42dd(10.8,7.3) 5.46dd(11.4,7.9)

12 5.98 brd(10.0) 5.66m 5.66dd(11.4, 8.0)

13 5.52dt(10.0, 3.5) 4.78 m 4.41m

14 2.88m 1.75m, 1.82m 1.52m, 1.61m

15 5.65dd(15.0, 7.0) 0.991(7.3) 0.921(7.6)

16 6.01dd(15.0, 10.0)

17 6.07 dd(15.0, 10.0)

18 5.60dd(15.0, 7.5)

19 2.13dd(15.0, 7.5)

20 1.70 m(ov)

21 2.30t(7.5)

23 3.73s

OAc 2.06s
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Table 15-4-6: 'H NMR spectroscopic data of marine natural products 15-4-16~15-4-18.

H 15-4-16 15-4-17 15-4-18

1 3.12d(1.9) 3.14d(2.0) 3.12d(1.5)

3 5.60dd(10.5, 1.9) 5.61m 5.60dd(10.2, 1.5)

4 6.16 dt(10.5, 6.7) 6.16 dt(10.5, 7.0) 6.15dt(10.2, 7.0)

5 2.79m, 2.89m 2.91m 2.90m

6 4.01ddd(9.3, 5.0, 4.4) 4.00m 3.99m

7 4.27 ddd(7.6, 5.0, 2.0) 4.62m 4.60m

8 a2.52ddd(14.0, 7.6, 6.7) a2.51dd(14.0, 6.4) a2.53dd(13.4,6.1)
B2.05m B2.72m B2.73m

9 4,98 m 4.47 m 4.46m

10 4.94m 4.82dd(6.7, 3.5) 4.80dd(7.9, 3.8)

11 5.19dd(10.5, 8.2) 5.58m 5.75dd(10.5,7.9)

12 6.10m 5.70dd(10.2, 10.2) 5.50dd(10.5, 9.9)

13 6.40m 4.57m 3.80m

14 5.76ddd(13.7,7.3,7.0) 1.77ddd(14.3,7.3,7.0) 1.45m

1.86ddd(14.3,7.3,6.7) 1.63m

15 1.78d(7.0) 0.981(7.3) 0.871(7.3)

OAc 2.06s

OMe 3.28s

Table 15-4-7: 'H NMR spectroscopic data of marine natural products 15-4-19~15-4-23,

H 15-4-19 15-4-20 15-4-21 15-4-22 15-4-23
1 3.71s(COOH) 1.34s 1.35s
2 2.55quint(7.2) 2.89d(15.3) 2.90d(15.4)
2.56d(15.3) 2.56d(15.4)
3 4.25ddd(8.4, 2.02m 2.00m
7.2,4.2)
4 ax 1.77 dtd 2.02m 2.02m 1.28m, 1.46m 1.28m, 1.45m
(12.0, 8.4, 4.2)
eq 1.70dtd
(12.0, 4.2,3.0)
5 1.66m 1.37m, 1.67m 1.35m, 1.68m
6 1.43m,1.25m 1.44m,1.24m
7 1.49m 1.44m,1.31m 1.44m,1.27m 1.63m 1.64m
8 2.04m,1.94m 1.63m 1.62m 1.26m, 1.15m 1.27m, 1.16 m
9 5.16td(7.2,1.2) 1.27m,1.14m 1.27m,1.14m 1.30m 1.29~1.30m
10 1.28m 1.27m 1.30m 1.29~1.30m
11 2.21(7.8) 1.30m 1.29~1.30m 1.30m 1.29~1.30m
12 2.561(7.8) 1.30m 1.29~1.30m 1.46m 1.29~1.30m
13 1.48m 1.29~1.30m 2.20m 1.29~1.30m
14 2.21m 1.29~1.30m 6.22dt(15.7,6.9) 1.26m
15 1.51m, 1.46m 6.21dt(15.9,7.0) 1.62m 6.38d(15.7) 2.60t(7.4)
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Table 15-4-7 (continued)

H 15-4-19 15-4-20 15-4-21 15-4-22 15-4-23
16 1.42m 6.39d(15.9) 2.591(7.3)

17 2.421(7.2) 7.33brd(7.3) 7.26m

18 7.33brd(7.6) 7.26m 7.28brt(7.2) 7.17m

19 2.14s 7.28 brt(7.4) 7.17m 7.18brt(7.1) 7.17m

20 1.20d(7.2) 7.19brt(7.2) 7.16m 7.28 brt(7.2) 7.17m

21 1.12s 7.28 brt(7.4) 7.17m 7.33brd(7.3) 7.26m

22 1.62d(1.2) 7.33brd(7.6) 7.26m 0.97d(6.5) 0.96d(6.7)
23 1.13s 0.99d(6.6) 0.99d(6.6) 1.39s 1.39s

24 1.13s 1.39s 1.38s 0.93d(6.7) 0.92d(6.4)
25 0.92d(6.5) 0.92d(6.5)

OMe 3.72s 3.73s

Table 15-4-8: Compounds, MFs, and test solvents of marine natural products 15-4-24~15-4-34.

No. Compounds MFs Test solvents References
15-4-24 bromophycolide | CygHyoBr, 05 CDClg [127]
15-4-25 bromophycolide K C,7H3,BrOg CDCl3 [127]
15-4-26 bromophycolide L Cy7H35Br0, CDCl5 [127]
15-4-27 bromophycolide M Cy7H34Br, 0, CDCl3 [127]
15-4-28 bromophycolide N Cy7H34Bry 0, CDCl5 [127]
15-4-29 bromophycolide O Cy7H37Br30, CDCl5 [127]
15-4-30 bromophycolide P Cy7H34Br, 0, CDCl3 [127]
15-4-31 bromophycolide Q C,7H34Br,0, CDCl3 [127]
15-4-32 neurymenolide A Cy4H3,03 CDCl5 [128]
15-4-33 neurymenolide B CyH3603 CDCl3 [128]
15-4-34 hemi-phorboxazole A C33H4,N,0, CDCl5 [129]
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Table 15-4-9: 'H NMR spectroscopic data of marine natural products 15-4-24~15-4-27.

H 15-4-24 15-4-25 15-4-26 15-4-27

3 8.11brs 7.67d(1.7) 7.67 d(1.9) 7.85brs

5 2.37d(15) 3.29d(15) 3.22d(15) 3.24d(8.8)
2.69m 3.46d(15) 3.46d(15) 3.57d(18)

6 2.59m

7 2.62d(8.7) 3.41m

8 1.21m,2.62m 1.45m,1.98 m 1.53m, 1.97m 1.58m,1.92m

9 1.37m, 1.75m 1.44m,2.20m 2.44m,2.50m 1.93m, 2.07m

10 3.99d(11) 3.96m 3.97dd(11, 3) 3.82d(8.8)

12 1.50m, 1.58 m 1.24m, 1.46m 1.67m,1.74m 1.52m, 1.77 m

13 2.11m, 2.56 m 1.83m, 1.94m 1.73m, 1.86m 1.79m,1.83m

14 4.88d(11) 4.97dd(2.7, 12) 5.52brs 5.36 d(6.8)

16 7.81d(8) 7.74dd(1.8, 8.4) 7.73dd(8.4,1.9) 7.82d(8.3)

17 6.78d(8.2) 6.81d(8.4) 6.78d(8.3) 6.80d(8.3)

20 1.55m 2.24m,2.37m 2.30m, 2.42m 2.13m, 2.26m

21 0.31m 1.95m 4.811(6.5) 2.25m
0.42dd(5.8, 10) 2.17m 2.36m

22 1.14m 4.49 dm(9.5)

23 1.38s 1.91s 1.89s 1.41s

24 0.55s 4.465s,4.665 1.38s 1.27s

25 1.17s 1.26s 1.30s 1.26s

26 1.80s 1.31s 4.98s,5.07s 4.925,4.995s

EBSCChost - printed on 2/13/2023 3:14 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -
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H 15-4-24 15-4-25 15-4-26 15-4-27

27 1.78s 1.31s 1.79s 1.80s

OMe 3.33s

OH 6.05brs 5.48brs 5.31s 5.49brs

Table 15-4-10: 'H NMR spectroscopic data of marine natural products 15-4-28~15-4-31.

H 15-4-28 15-4-29 15-4-30 15-4-31

3 7.82s 7.89s 8.06d(1.6) 7.64s

5 2.60d(15) 2.82m 2.61d(15) 3.15d(17)
2.83dd(15, 9.0) 2.98d(13) 3.17dd(15, 8.0) 3.65d(17)

6 2.67m 2.84m 2.37m

8 1.58m, 2.18 m 1.23m, 2.08 m 1.71m, 2.13m 1.58m, 1.80m

9 2.20m, 2.39m 1.98m, 2.00m 2.14m, 2.58m 2.05m, 2.28m

10 4.20d(11) 3.79d(11) 4.43dd(11, 2.5) 4.46dd(12, 2.5)

12 1.86m, 2.02m 1.53m, 1.98 m 1.72m, 2.35m 1.69m, 2.20m

13 1.70m, 2.05m 2.13m, 2.47m 1.88m, 2.30m 1.80m, 2.24m

14 5.23 brs 5.00dd(9.4, 3.4) 5.08 dd(6.6, 1.7) 4.94d(7.0)

16 7.75d(7.9) 7.74d(8.3) 7.70dd(8.3,1.9) 7.77 d(8.5)

17 6.76d(8.3) 6.81d(8.3) 6.73d(8.3) 6.80d(8.5)

20 5.19m 5.33 brs 1.97m, 2.34m 2.05m, 2.20m

21 2.53m, 2.59m 2.65m 2.08m,2.22m 2.20m, 2.28m

22 4.28dd(11.0, 5.3) 4.24dd(6.8, 6.2) 4.33dd(12.0, 4.1) 4.57 d(10)

23 1.50s 1.65s 4.89s,5.30s 1.34s

24 1.06s 0.89s 0.99s 1.34s

25 1.40s 1.32s 1.47s 1.42s

26 4.845s,4.95s 1.81s 1.36s 1.34s

27 1.79s 1.83s 1.09s 1.15s

OH 5.33brs 5.21brs 5.68brs 5.28brs

Table 15-4-11: *H NMR spectroscopic data of marine natural products 15-4-32~15-4-34.

H 15-4-32 15-4-33 15-4-34

2 5.88m

3 5.93m

4 5.81s 5.77 s 2.32m, 3.46m

5 4.17 m

6 2.30ddd(14.0, 11.0, 3.3) 2.26ddd(15.0, 11.0, 3.2) 2.05brd(13.1)
2.61ddd(14.0, 10.0, 3.1) 2.63ddd(15.0, 11.0, 3.4) 2.40m

7 1.57m, 1.86 m 1.49m, 1.82m

8 1.24m,1.34m 1.15m, 1.22m 1.86m, 2.69brd(12.3)

9 1.18m, 1.35m 1.08m, 1.25m 3.98m
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Table 15-4-11 (continued)

H 15-4-32 15-4-33 15-4-34

10 1.07m, 1.15m 1.24m,1.30m 1.41,1.86m

11 1.76m, 1.83 m 1.18m, 1.23 m 4,06 m

12 5.23m 1.20m, 1.27 m 1.56m, 1.68 brd(12.7)

13 5.21m 1.88m, 2.01m 4.40m

14 2.52brd(17), 2.85m 5.34m 1.95m

15 5.65m 5.32m 4.73dd(11.0, 2.6)

16 5.64m 2.63m, 2.94m

17 4.55brs 5.60m 7.42s

18 5.61m 5.67m

19 5.61m 4.61brs 6.28d(15.8)

20 2.77m 5.62m 6.64ddd(16.0, 9.9, 6.4)

21 5.30dt(11, 7.2) 5.62m 2.40m
2.50ddd(12.8,10.2, 5.7)

22 5.42dt(11,7.2) 2.71m 3.51ddd(11.4, 5.1, 1.3)

23 2.00p(15,7.4) 5.33m 2.30m

24 0.931(7.4) 5.43m 4.48dd(11.2, 4.4)

25 1.99m 1.95m

26 0.941(7.5) 3.56d(10.2)

28 5.37s

30 2.09s

31 0.75d(6.4)

32 0.94d(6.9)

33 4.60brs, 4.97 brs

OH 6.48brs 6.40brs

Table 15-4-12: Compounds, MFs, and test solvents of marine natural products 15-4-35~15-4-50.

No. Compounds MFs Test solvents References
15-4-35 bisglaucumlide A C41Hg009 CDCl [130]
15-4-36 bisglaucumlide B C43Hg2049 CDCl3 [130]
15-4-37 bisglaucumlide C C43Hg2019 CDCl3 [130]
15-4-38 bisglaucumlide D C43H62010 CDCl3 [130]
15-4-39 bisglaucumlide E C41Hg009 CDCl5 [131]
15-4-40 bisglaucumlide F C43H62010 CDCl5 [131]
15-4-41 bisglaucumlide G C41Hg009 CDClg [131]
15-4-42 bisglaucumlide H C41Hg009 CDCl [131]
15-4-43 bisglaucumlide | C41Hg000 CDCl3 [131]
15-4-44 bisglaucumlide ) C43H62010 CDCl3 [131]
15-4-45 bisglaucumlide K C43H62010 CDCl5 [131]
15-4-46 7E-polymaxenolide C3gHs500g CeDg [132]
15-4-47 7E-5-epipolymaxenolide C3gH500g CeDg [132]
15-4-48 polymaxenolide A C36H407 CeDg [132]
15-4-49 polymaxenolide B C36H450¢ CeDg [132]
15-4-50 polymaxenolide C C36H4506 CeDg [132]
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15-4-35 R=OH
15-4-36 R = OAc

15-443 R =OH
15-4-44 R = OAc

<

15-4-47 R = OAc

15-4-48 R = OH 15-4-50
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Table 15-4-13: 'H NMR spectroscopic data of marine natural products 15-4-35~15-4-38.

H 15-4-35 15-4-36 15-4-37 15-4-38

2 3.97d(7.5) 3.78d(7.8) 3.75dd(3.6, 8.7) 3.42 (ov)

4 6.04s 5.98s 6.27 brs 6.20s

6a 2.42 (ov) 2.26m 2.05 (ov) 2.72 (ov)

6f 2.29 (ov) 2.37 (ov) 3.79dt(2.9, 12.1) 2.08 (ov)

7 o 2.54(ov), B 2.42(ov) a2.51(ov), B 2.40(0v) a2.60m,B32.29m o 2.14(ov), B 2.38(ov)
8 6.24m 6.22dd(4.7, 6.8) 6.38dd(5.7, 8.9) 5.501(7.7)

11la 3.42dd(5.3, 13.9) 3.44dd(5.3, 13.9) 3.15dd(7.6, 14.1) 3.13dd(8.6, 18.6)
118 2.04dd(4.9, 13.9) 2.02dd(5.3, 13.9) 2.03 (ov) 2.24dd(2.2, 18.6)
12 2.58dd(5.3,9.7) 2.51m 2.70 (ov) 3.24m

lba 3.25d(18.9) 3.23d(19.0) 3.01d(19.3) 2.88d(18.4)

148 1.98d(18.9) 2.12d(19.0) 2.61d(19.3) 2.95d(18.4)

15 2.14m 2.16 (ov) 2.03 (ov) 1.89

16 0.82d(6.8) 0.80d(6.9) 0.87 d(6.8) 0.83d(6.8)

17 0.97 d(6.8) 0.95d(6.8) 0.93d(6.8) 0.93d(6.8)

18 1.73s 1.73s 1.81s 1.88s

19 2.09s 2.09s 1.91s 1.86brs

21 3.29d(11.6) 3.27brd(11.7) 3.51d(11.1) 3.41 (ov)

22 4.77 d(11.6) 4.78d(11.7) 4.80d(11.4) 4.85d(11.1)

240 1.85 (ov) 1.85t(3.6, 13.0) 1.86m 1.86 (ov)

24B 2.43 (ov) 2.44m 2.43dd(2.6, 10.2) 2.41m

25 a1.57m,$1.92m a 1.55(ov), B 1.95(ov) a 1.57(ov), B 1.90(ov) o 1.58(ov), B 1.85(ov)
26 3.64brd(8.9) 3.68d(10.2) 3.68d(9.6) 3.69m

28a 1.69 (ov) 1.68 (ov) 1.68m 1.70 (ov)

28B 1.49m 1.49m 1.49dt(5.1, 14.0) 1.48dt(14.1, 4.9)
29 a1.59m,51.81m a1.61(ov), B 1.70(ov) a 1.59(ov), B 1.69(ov) a 1.60(ov), B 1.70(ov)
30 3.68brd(9.4) 3.65 (ov) 3.63dd(2.1, 11.4) 3.63brd(11.0)
32 3.56 (ov) 5.07m 5.01d(11.1) 5.04d(10.9)

33a 2.29 (ov) 2.15 (ov) 2.19d(14.5) 2.24 (ov)

338 2.48 (ov) 2.74m 2.70 (ov) 2.75 (ov)

36a 1.87d(18.1) 1.80d(18.3) 2.02 (ov) 2.17 (ov)

368 2.93brdd(7.2, 18.1) 2.83brdd(7.7,18.3) 2.70 (ov) 2.33 (ov)

37 1.71s 1.67 brs 1.65s 1.665s

38 1.75s 1.88s 1.93brs 1.95brs

39 1.11s 1.11s 1.11s 1.11s

40 1.33s 1.14s 1.13s 1.15s

COOMe 3.57s 3.55s 3.54s 3.54s

OAc 2.09s 1.95s 2.04s
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Table 15-4-14: 'H NMR spectroscopic data of marine natural products 15-4-39~15-4-42.

H 15-4-39 15-4-40 15-4-41 15-4-42

2 3.94d(8.7) 3.69d(8.5) 4.02d(8.0) 3.63brt(7.7)

4 6.22s 5.66s 6.05brs 6.27 brs

6 3.86m 2.15m 2.41 (ov) 2.79dt(10.2, 2.9)
2.07 (ov) 2.08 (ov) 2.30m 1.97 (ov)

7 2.57dd(14.2, 8.7) 2.79m 2.53 (ov) 2.37m
2.13 (ov) 2.40m 2.41 (ov) 2.10m

8 6.34brt(7.3) 5.621(8.0) 6.24m 5.511(8.2)

11 3.06dd(14.2, 8.7) 3.05dd(14.8, 10.9) 3.45dd(13.7, 5.7) 3.12dd(18.7,9.2)
2.09dd(14.2, 3.1) 2.08 (ov) 2.01dd(13.7,5.1) 2.22d(18.7)

12 2.76 m 2.80dt(10.9, 3.3) 2.54 (ov) 3.25m

14 2.38d(19.3) 3.30d(19.4) 3.30d(19.1) 3.06d(18.5)
3.04d(19.3) 2.36d(19.4) 2.01d(19.1) 2.86d(18.5)

15 2.01 (ov) 2.07 (ov) 2.13 (ov) 1.91m

16 0.89d(6.7) 0.79d(6.9) 0.80d(6.8) 0.79d(6.8)

17 0.92d(6.7) 0.99d(6.8) 0.96 d(6.8) 0.94d(6.7)

18 1.80brs 2.01brs 1.73brs 1.88brs

19 1.92brs 2.09brs 2.09brs 1.87brs

21 3.64 (ov) 3.42brd(11.6) 3.63brd(11.0) 3.30brd(10.6)

22 4.73d(11.2) 4.74d(11.6) 5.26d(11.0) 5.16 d(10.6)

24 2.41 (ov) 2.44m 2.46 (ov) 2.42m
1.86 (ov) 1.85dt(3.4, 13.7) 2.13 (ov) 2.02m

25 1.87 (ov) 1.95 (ov) 1.89 (ov) 1.98 (ov)
1.56 (ov) 1.55dt(3.4, 13.7) 1.65 (ov) 1.57 (ov)

26 3.64 (ov) 3.69d(10.9) 3.38brd(6.8) 3.39brd(9.6)

28 1.69 (ov) 1.68 (ov) 2.09 (ov) 2.23 (ov)
1.48dt(4.3, 13.4) 1.49dt(13.8, 4.5) 1.65 (ov) 1.62m

29 1.72,1.57 1.71,1.59m 1.89 2.23,1.77

30 3.65m 3.64brd(9.5) 4.061(7.4) 3.99dd(10.1, 5.7)

32 3.55 (ov) 5.07 brs 3.49m 3.88m

33 2.43(0v),2.29(ov) 2.77m,2.14m 2.48 (0v),2.36(ov) 3.03m,1.91m

36 2.96 dd(18.4, 8.7) 2.86 brdd(18.3, 8.3) 2.79dd(18.3, 8.0) 2.32dd(18.7,7.7)
1.98d(18.4) 1.74brd(18.4) 1.93 brd(18.3) 2.18m

37 1.69brs 1.65brs 1.68brs 1.71brs

38 1.81brs 1.94brs 1.74brs 1.86brs

39 1.125s 1.11s 1.15s 1.15brs

40 1.33s 1.15s 1.17 brs 1.11brs

COOMe  3.54s 3.52s 3.57s 3.56s

EBSCChost -

printed on 2/13/2023 3:14 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



166 —— 15 Marine natural products

Table 15-4-15: 'H NMR spectroscopic data of marine natural products 15-4-43~15-4-45.

H 15-4-43 15-4-44 15-4-45

2 3.15d(19.0) 3.10d(19.2) 2.92brd(15.2)
2.35d(19.0) 2.69d(19.2) 2.56 brd(15.2)

3 6.07 s 6.07 s 5.55brs

5 2.03m 2.01 (ov) 2.38m

6 3.79dt(12.5, 2.6) 3.80dt(2.5, 12.8) 2.48m
2.51m 2.55m 2.09m

7 2.25m, 6.40t(7.5) 2.21m, 6.431(7.5) 6.61brs

11 2.76 dd(15.7, 6.3) 2.80dd(16.2, 5.1) 3.41brs
2.61dd(15.7, 5.7) 2.38dd(16.2, 5.7) 1.86 (ov)

12 3.08m 3.03q(5.9)

14 3.89d(7.9) 3.62 (ov) 3.16m

15 2.22m 2.15 (ov) 2.16m

16 0.87 d(6.8) 0.87 d(6.7) 0.69d(6.5)

17 0.89d(6.7) 0.87d(6.7) 1.06 brs

18 1.69brs 1.73brs 1.75brs

19 1.92brs 1.90brs 2.26brs

21 3.58brd(11.6) 3.63 (ov) 3.29m

22 4.70d(11.6) 4.75d(11.5) 4.90d(10.8)

24 2.43 (ov) 2.43m 2.42 (ov)
1.85m 1.84dt(3.0, 12.8) 1.84 (ov)

25 1.87 (ov) 1.93m 1.81 (ov)
1.57m 1.55 (ov) 1.58m

26 3.65d(8.9) 3.68d(9.9) 3.67 brd(8.3)

28 1.69 (ov) 1.68 (ov) 1.69 (ov)
1.48dd(13.7, 4.5) 1.49dt(5.0, 13.9) 1.47 dt(14.1, 4.7)

29 1.73m, 1.57 (ov) 1.70 (ov), 1.57 (ov) 1.73 (ov), 1.61m

30 3.64d(12.7) 3.63 3.61brd(10.1)

32 3.55 (ov) 5.06d(11.4) 5.02 brd(10.8)

33 2.44 (ov) 2.71 (ov) 2.76 brt(13.9)
2.27 brd(13.7) 2.16 (ov) 2.20brd(13.9)

36 3.12m 2.97 dd(18.7, 9.3) -
1.93 (ov) 1.94 (ov)

37 1.69brs 1.64brs 1.66brs

38 1.82brs 1.98brs 1.91brs

39 1.11s 1.11s 1.11brs

40 1.31s 1.13s 1.14s

COOMe 3.55s 3.53s 3.545s

OAc 1.99s 2.03s
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Table 15-4-16: 'H NMR spectroscopic data of marine natural products 15-4-46~15-4-50.

H 15-4-46 15-4-47 15-4-48 15-4-49 15-4-50
1 2.91 brt(16) 2.95brt(5.4) 2.92 brt(6) 2.72brt(11.5) 2.54brt(11.5)
2 2.10brd(19) 2.22 brdd(14, 2.22 brdd(14.5, 1.95t(12) 1.891(12)
5.4) 6)
3.79d(19) 4.48brd(14) 4.47 d(14.5) 3.65brd(12) 3.79brd(12)
5 3.53 brd(8) 3.59brd(3) 3.53m 3.56dd(12.2, 3.59dd(12,7)
6.8)
7 6.02brs 6.05brs 5.76 brs 5.77 brs 5.96 brs
9 1.80m 2.36dd(16, 6) 1.80 brd(16) 1.82m 1.50m
2.28m 2.60d(16) 2.17dd(16, 6) 2.04m 2.29m
10 4.22t(12) 4.22d(6) 4.19d(6) 4.18 brd(7.5) 4.26 brt(5.4)
11 5.59brs 5.71brs 4.43s 6.40s 6.83s
13 7.25dd(17, 8.5) 7.56 d(8) 7.22d(8.5) 2.04m 2.06m
2.50dd(16.0, 2.60dd(18,
7.0) 12)
14 1.73m 2.76 brd(20) 2.66brd(18) 1.76 m 1.67m
4.05t(18) 3.82dt(20, 8) 3.76 dt(18, 6) 1.98m 2.02m
16 4.92brs, 4.82brs, 4.82brs, 4.96brs, 4.89brs,
4.94brs 5.01brs 4.99brs 5.01brs 4.95brs
17 1.87s 1.55s 1.56s 1.69s 1.66s
19 1.99s 2.14s 2.04s 2.04s 1.76s
21 3.40s 3.45s 3.29s 3.38s 3.38s
23 1.60s 1.47 s
1/ 0.82m 0.91m 0.89m 0.93m 0.93m
3/ 0.151t(6.6) 0.09t(4.2) 0.03t(4) 0.13t(4.2) 0.141t(4.2)
0.55dd(12.0, 0.48dd(8.6, 0.43dd(8.4, 4) 0.51dd(7.5, 0.53dd(7.8,
6.6) 4.2) 4.2) 4.2)
4 0.44m 0.36 m 0.30m 0.39m 0.38m
5/ 0.87m 0.88m 0.81m 0.89dd(14, 0.85dd(14.4,
10.8) 10.8)
1.76 m 1.68 brd(6) 1.62dd(14, 6) 1.76 m 1.68m
7' 0.741(18) 0.731(12.6) 0.66t(12.5) 0.741(12.6) 0.74t(12.6)
1.51m 1.44m 1.40brd(12.5) 1.76 m 1.40m
8’ 2.30m 2.10m 2.06m 2.32brt(10.0) 2.27m
10’ 1.22m, 1.55m 1.31m, 1.76 m 1.26m, 1.73 m 1.25m, 1.26m,
1.54m 1.53m
11" 1.13m,1.55m 1.67m, 1.76 m 1.54m,1.76 m 1.25m, 1.55m,
1.58m 1.67m
12’ 0.98s 0.96s 0.90s 0.93s 0.93s
13’ 1.10s 0.90s 0.88s 1.18s 1.00s
14/ 0.94s 0.84s 0.78s 1.10s 0.82s
15’ 1.29m 1.44m 1.43dd(13,7.2) 1.53m 1.39m
2.04brd(8) 2.46dd(13, 3) 2.38d(13) 1.65m 1.69m
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16 Amino acids and sugars

16.1 Amino acids

Table 16-1-1: Compounds, MFs, and test solvents of amino acids 16-1-1~16-1-21.

No. Compounds MFs Test solvents References
16-1-1 glycine C,HgNO, - [1]
16-1-2 alanine C3H,NO, D,0 [2]
16-1-3 4-aminobutyric acid C,HgNO, D,0 [2]
16-1-4 asparaginic acid C,H;NO, D,0 [3]
16-1-5 valine CsH{,NO, - [1]
16-1-6 leucine C¢H13NO, CF;CO0D [4]
16-1-7 isoleucine CgHy3NO, CF;C00D [4]
16-1-8 serine C3HgNO; - [1]
16-1-9 threonine C4H{(NO3 - [1]
16-1-10 cysteine C3HgNO,S - [1]
16-1-11 methionine C;H{,NO,S - [1]
16-1-12 proline C5HyoNO, - [1]
16-1-13 25,45-4-hydroxy proline CsHgNO; CD;0D [5]
16-1-14 pyroglutamic acid C;H;NO; CDs0D [6]
16-1-15 glutamic acid C5HyoNO, - [1]
16-1-16 lysine CgH1N,0, - [1]
16-1-17 arginine CgH16N,0, - [1]
16-1-18 tryptophan Cy1H3N,0 - [1]
16-1-19 histidine C¢H1oN30, - [1]
16-1-20 phenylalanine C9H4,NO, - [1]
16-1-21 tyrosine CgHq,NO3 - [1]
+ 1 3 1 3 1 4 ¢
HN*.2.COOH  Me.2 COOH HaN_s 22 COOH HOOC/SZ/COOH
16-1-1 NH, 16-1-2 1613 16-14+ N2
IOI 5 ! M
e
W Goon  Mesp A\ COOH I\Ee\A/J;‘/E:OOH oA COOH
: 15t2\‘.|:|r, %A:_L:Hz 16-1-7 N2 16-1-8 “NHs
s
Me | ; 1 .
O~ 3~ COOH Hs COOH &S A__COOH SQEOOH
1649 s 16410 16141 "NHg H'H 164412
6 3 4 4
Ho \ 1N\HCOOH o&[@&’\ecow HOOC ¢ 3+ coon F:,aNks/s\A/ST@COOH
16-1-13 H 16114 16-1-15 NH3 16116 s 3
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*NH,
4
NH, 10N COOH
s 2 A, CooH Aab
g e A oo S AL
c + 1
NH s
16447 ° 7o 161418
OH
1
6, 2
5 3
M 9
(s LooH
*NHs
16121

R—4  "NH;
M/\>\/‘\ 2
NN T COooH

1
H §
16-1-19

g
;L. CooH

*Typographic error exists in the literature, drawing the substituent of COOH on C-1 as CHO.

Table 16-1-2: *H NMR spectroscopic data of amino acids 16-1-1~16-1-5.

H 16-1-1 16-1-2 16-1-3 16-1-4 16-1-5

2 4.28(5.7) 3.601(7.2) 2.841(7.6)(2H) 3.86dd(4.2, 7.5) 4.32(4.2,5.7)

3 1.32d(7.2) 1.73 m(2H) 2.8dd(4.5,16.8) 2.60 (4.2, 6.9)

2.7 dd(7.8, 16.8)

4 2.13(7.6)(2H) 1.25(5.7,6.9)

5 1.25(5.7,6.9)

NH, 7.47(5.7) 7.33

Table 16-1-3: 'H NMR spectroscopic data of amino acids 16-1-6~16-1-10.

H 16-1-6 16-1-7 16-1-8 16-1-9 16-1-10

2 4.29m 4.27m 4.65 (4.0, 4.0,6) 4.44(4.5,5.5) 4.68(5.0,5.0,5.3)

3 1.84m,1.95m 2.14m 4.51 (4.0, 13.5) 4.82(4.5,6.5) 3.36(5.0,15.5,9.1)

4.56 (4.0, 13.5) 3.41 (5.0, 15.5,9.1)
1.79m 1.41m, 1.56 m 1.67 (6.5)

5 0.96m 0.96m

6 0.96m 1.07 d(7)

NH, 7.70 (6) 7.63 7.58(5.3)

SH 1.84(9.1,9.1)

Table 16-1-4: 'H NMR spectroscopic data of amino acids 16-1-11~16-1-15.

H 16-1-11 16-1-12 16-1-13 16-1-14 16-1-15

2 4.67 (7.7, 4.4, 5.5) 4.78(9.0,7.0, ~5(8.2,10.4) 4.60 (5.6, 5.6,
6.6, 4.4) 5.5)

3 2.50(7.7,15.7, 6.5) 2.74 (9.0, 14.0, 2.95(8.2,15.0) 2.33 m(2H) 2.63 (5.6,
~6.8) 15.5,6.2)
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H 16-1-11 16-1-12 16-1-13 16-1-14 16-1-15
2.65 (4.4,15.7,6.5) 2.50(7.0,14.0, 2.56(10.4,15.0) 2.55 (5.6,
~6.8) 15.5,6.2)
4 2.96 (6.5, 6.5) 2.35(~6.8,~6.8) =~5(<2,4.2) 2.49m,2.16m 3.01(6.2,6.2)
2.29 (=6.8, ~6.8)
5 2.27 3.82,3.76 3.9,3.9 4.25dd(4.0, 8.0)
NH, 7.73(5.5) 8.08(6.6),7.71 7.71(5.5)
(4.4)
Table 16-1-5: 'H NMR spectroscopic data of amino acids 16-1-16~16-1-18.
H 16-1-16 16-1-17 16-1-18
2 4.52 (5.6, 5.6, 5.8) 4.46 (5.3, 5.3, 5.5) 7.25
3 2.35(5.6, =15, ~6.0) 2.34 (5.3, =15, =6, ~6)
2.26 (5.6, =15, ~6.0) 2.25(5.3, =15, =6, ~6)
4 ~1.8(=6.0, ~6.0) ~2.08 (=6, =6, 6.5)
=2.00 (=6, =6, 6.5)
5 2.00(=6.0) 3.43 (6.5, 6.5, 5.3)
6 3.38(=6.0, 6.0)
10 3.79 (4.0, 15.5)
3.57 (8.0, 15.5)
11 4.71 (4.0, 8.0)
NH, 7.60 (NH,-a) 7.60 (5.5)(NH,-a) 7.05

6.97 (=6.0)(NH,-b)

6.50 (5.3)(NH,-b)
6.19 (NH,-c)

Table 16-1-6: 'H NMR spectroscopic data of amino acids 16-1-19~16-1-21.

H 16-1-19 16-1-20 16-1-21

2 8.73(1.4) 7.3 7.03(8.5)

3 7.4~7.5 7.27 (8.5)

4 7.66 (1.4) 7.4~7.5

5 7.4~7.5 7.27 (8.5)

6 3.87(6.4) 7.4~7.5 7.03(8.5)

7 4.91 (6.4) 3.64 (4.5, 14.5) 3.60 (4.5, 15.0)
3.37 (8.5, 14.5) 3.34 (8.5, 15.0)

8 4.68 (4.5, 8.5) 4.64 (4.5, 8.5)

NH, 7.82 7.33 7.4
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Table 16-1-7: Compounds, MFs, and test solvents of amino acids 16-1-22~16-1-26.

No. Compounds MFs Test solvents References

16-1-22 pinnatanine CyoH16N, 05 D,0 [7]

16-1-23 longitubanine A C10H16N; 05 D,0 [71

16-1-24 longitubanine B CyoH1N, 04 D,0 [7]

16-1-25 kwansonine B Cy6Ho6N, 049 D,0 [7]

16-1-26 kwansonine A Cy6Ho6N, 044 D,0 [7]

R NH
ﬂ” OH NH, o HMOH
NN NMOH 5<:f 5T 16123 R=0H
3 5 16-1-22 e 16-1-24 R=H
5

Table 16-1-8: 'H NMR spectroscopic data of amino acids 16-1-22~16-1-26.

H 16-1-22 16-1-23 16-1-24 16-1-25 16-1-26

2 3.79dd(3.7,7.5) 3.95dd(2.9, 3.78dd(6.2, 3.80dd(4.0, 6.0) 3.79dd(3.8, 6.4)
6.3) 13.4)

3 2.09m,2.19m 2.22ddd(2.9, 2.15 m(2H) 2.22m 2.17 ddd(3.8,
8.1,12.8) 6.4,15.8)
2.33ddd(2.9, 2.24ddd(3.8,
6.3,12.8) 9.1, 15.8)

4  4.32dd(3.0,9.3) 4.33dd(2.9, 2.43 ddd(6.2, 4.35dd(4.3, 8.5) 4.22dd(3.8,9.1)
8.1) 6.5,13.4)

2.49ddd(6.2,
6.5,13.4)

1" 6.61brs 6.61brs

2! 6.21m 6.18brs 6.26brs

3’ 6.51dd(11.3,17.8) 6.51dd(11.4,17.7)

4’ 5.18dd(1.1,11.3) 5.89ddd(2.0, 5.88m 5.18 brd(11.4) 6.04brs
5.1, 6.5)

5.32dd(1.1,17.8) 5.32brd(17.7)

5 4.18s 4.55ddd(2.0, 4.51ddd(2.0, 4.17 s 4.49d(13.0)
5.1,10.6) 4.1,12.7)

4.66 ddd(2.0, 4.64 ddd(2.0, 4.59m
5.1, 10.6) 4.1,12.7)
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Table 16-1-8 (continued)

H 16-1-22 16-1-23 16-1-24 16-1-25 16-1-26
6' 1.73brs 1.73brs 4.04brd(14.1)
4.10brd(14.1)
1" 3.13d(13.0) 3.15d(12.9)
3.27.d(13.0) 3.26d(12.9)
2”
3" 3.65d(10.0) 3.66 d(10.0)
4" 3.74dd(2.8,10.0)  3.75dd(1.9, 3.4)
5" 3.86m 3.87dd(1.9, 3.4)
6" 3.61brd(13.3) 3.63dd(1.9,
12.4)
3.88d(13.3) 3.90d(12.4)
Table 16-1-9: Compounds, MFs, and test solvents of amino acids 16-1-27~16-1-33.
No. Compounds MFs Test solvents References
16-1-27 cyclo-(Ala-Leu) CoHq¢N,0, CsDs5N [8]
16-1-28 cyclo-(Ala-lle) CoHqgN,0, CsDs5N [8]
16-1-29 (cyclo-(Gly-Pro))dipeptide C;H4oN,0, DMSO0-dg [9]
16-1-30 (cyclo-(Ala-Pro))dipeptide CgHq2N,0, CDCl; [10]
16-1-31 (cyclo-(Leu-Pro))dipeptide C41H4gN,0, CDCl; [10]
16-1-32 cyclo-(L-Pro-L-Met) Cy9H16N,0,S CDCls [11]
16-1-33 cyclo-(L-Pro-L-Tyr) Cy4H1gN, 05 CDCls [11]
;9 o) o}
Oxs H" 2 9 1!8Ie Meﬁe)bN?—i HR77 7 2 H;il 7 R
Me” N7 (0] 119 N ER Me 9%{’;‘ 3 !\/UIE““-HW(Z 3
! 16-1-27 O Me 16428 0 16-1-29 O 1641-30
o) o)
3 2 ﬂ%}\ze 3.2 %1
4 N 9 4 N 9
L _NH Me 8L NH Su2
sqare © 5 5 8 M
O 16131 O 16-1-32
Table 16-1-10: 'H NMR spectroscopic data of amino acids 16-1-27~16-1-31.
H 16-1-27 16-1-28 16-1-29 16-1-30 16-1-31
1 9.30 s(NH) 9.28 s(NH)
4.26m 4,18 m 3.30m2H)® 3.60 m(2H) 3.6 m(2H)
4 9.25s(NH) 9.02 s(NH) 1.79 m(2H)@ 1.5~2.6m 1.4~2.5m
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Table 16-1-10 (continued)

H 16-1-27 16-1-28 16-1-29 16-1-30 16-1-31

5 2.10m, 1.79m® 1.5~2.6m 1.4~2.5m

6 4.35m 4.35m 4.07brd(7.9)® 4.0~43m  3.90~4.24m

7 1.69d(6.9) 1.70d(6.7)

8 1.83m,2.06m  2.28m 8.05 (NH)

9 2.07m 2.06m,1.71m  3.47dd(16.4,4.5)  4.0~43m  3.90~4.24m
3.95d(16.4)

10 0.94d(6.3) 0.86 t(7.4) 1.53d 1.4~2.5m

11 0.92d(6.4) 1.13d(7.1) 1.54 m(6.6)?

12 0.95d(6.6)@

13 1.01(6.6)@

DThe data in the literature were not assigned, and here, the placements are only to display the data.
DThese data were from the same compound in [9].

Table 16-1-11: *H NMR spectroscopic data of amino acids 16-1-32 and 16-1-33.

H 16-1-32 16-1-33 H 16-1-32 16-1-33
3 3.57m 3.57m 10 2.38m, 2.05m 3.42dd(11.0,14.0)
2.78dd(9.6, 14.4)

4 1.85m(2H) 11 2.691(7.0)

5 2.43m,1.92m 2.32m,1.96m 12 2.14s

6 4.121(7.6) 4.07 1(7.6) 2,6 7.03d(8.3)

8 6.55 brs(NH) 6.11 s(NH) 3,5 6.77 d(8.3)

9 4.24t(5.2) 4.22dd(2.9, 9.6)
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16.2 Sugars

Table 16-2-1: Compounds, MFs, and test solvents of Cs-pyranoses 16-2-1~16-2-10.

No. Compounds MFs Test solvents References
16-2-1 a-xylose C5H1005 - [12]
16-2-2 B-xylose C5Hyp0sg - [12]
16-2-3 a-lyxose C5H1005 - [12]
16-2-4 B-lyxose Cs5H1005 - [12]
16-2-5 a-arabinose C5H1005 - [12]
16-2-6 B-arabinose C5H4005 - [12]
16-2-7 a-ribose C5H1005 - [12]
16-2-8 B-ribose C5Hy¢O0sg - [12]
16-2-9 methyl 2,3-anhydro-B-D-ribopyranoside CeH100, - [12]
16-2-10 methyl 2,3-anhydro-B-L-ribopyranoside CgH100, - [12]
O .OH O._OH o o o
5 1
Ho“"@""OH Ho“"Q:OH Ho““Q\OH RIOH Q\OH
OH OH OH
16-2-1 16-2-2 16-2-3 16- 2 4 16-2-5
O._,OH O._OH O._,OH
(I Q U O~ SOMe 0._.OMe
HOY > SOH  HOY ™ ™0OH  HO“ ™Y~ "OH ey
o1 & o1 HO™ 8 HO
16-2-6 16-2-7 16-2-8 16-2-9 16-2-10
Table 16-2-2: 'H NMR spectroscopic data of Cs-pyranoses 16-2-1~16-2-5.
H 16-2-1 16-2-2 16-2-3 16-2-4 16-2-5
1 5.26 (3.1) 4.65 (7.4) 5.08 (4.2) 4.94(1.5) 4.60(7.2)
2 3.63 (3.1) 3.26 (7.4, 8.5) 3.90 (4.2) 4.04 (1.5, 3) 3.58(9.9,7.2)
3 3.49 (8.5, 8.5) 3.72(9.9, 3.6)
4 3.58 (8.5, 10, 4.3) 4.04 (3.6)
5 3.36 3.32
4.00 4.09
Table 16-2-3: 'H NMR spectroscopic data of Cs-pyranoses 16-2-6~16-2-10.
H 16-2-6 16-2-7 16-2-8 16-2-9 16-2-10
1 5.34(2.7) 4.91(2.1) 4.99 (6.4) 4.84 4.85
2 3.93(2.7) 3.85(2.1) 3.60 (3.1, 6.4) 3.56 (4) 3.52(3.8)
3 3.93 (3.4) 4.13 (3.1, 3.0) 3.20 3.17
4 4.07 (3.4) 3.79 (3.0, 10) 3.6~4.0 3.5~3.95
5 3.6~4.0 (2H) 3.5~3.95 (2H)
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Table 16-2-4: Compounds, MFs, and test solvents of C4-pyranoses 16-2-11~16-2-22.

No. Compounds MFs Test solvents References
16-2-11 a-D-glucose CgH1,04 - [12]
16-2-12 B-D-glucose CgH4,04 - [12]
16-2-13 1,2,3,4,6-penta-O-acetyl-a-D-glucose CigH2041 - [12]
16-2-14 1,2,3,4,6-penta-O-acetyl-B-D-glucose CigHy2041 - [12]
16-2-15 a-D-galactose CgH1,04 - [12]
16-2-16 B-D-galactose CgH1,04 - [12]
16-2-17 a-D-mannose CgH1,04 - [12]
16-2-18 p-D-mannose CgH1,04 - [12]
16-2-19 1,2,3,4,6-penta-O-acetyl-a-D-mannopyranose Ci¢H,,047 - [12]
16-2-20 1,2,3,4,6-penta-O-acetyl-B-D-mannopyranose Cy¢H,047 - [12]
16-2-21 1,2,3,4,6-penta-0O-acetyl-S-D-allopyranose Ci6Hp2041 - [12]
16-2-22 1,2,3,4,6-penta-0-acetyl-a-D-idopyranose Ci6Hp2041 - [12]
Ho 2 O OH O._OH OAc o O._LOAc
Ho™ N2 o NOH AcoA“K‘j “OAc A;[‘j/""om
OH OH OAc OAc
16-2-11 16-2-12 16-2-13 16-2-14
o O WOH o O._LOH WOH O._LOH
@""OH NOH n H/(;QOH
OH OH OH
16-2-15 16-2-16 16- 2 17 16-2-18
ACO O__.OAc /IJ:OAC
Ac/;[‘)\om Ac/o‘\(‘/\/L Aco“ “OAc
OAc OAc OAc OAc
16-2-19 16-2-20 16-2-21 16-2-22
Table 16-2-5: 'H NMR spectroscopic data of Ce-pyranoses 16-2-11~16-2-15.
H 16-2-11 16-2-12 16-2-13 16-2-14 16-2-15
1 5.28 4.70 6.12(3.6) 5.63 (8.0) 5.29
2 4.86 (3.6, 10.0) 4.9~5.2 (8.0, 10.2)
3 5.17 (10.0, 9.3) 4.9~5.2(10.2)
4 4.89(9.3,9.3) 4.9~5.2(9.5)
5 3.92(9.3, 4.7,2.3) 3.94 (9.5, 4.6, 2.0)
6 3.83,4.159 4.09, 4.282

®/5,6 = 4'7’]5,6’ = 2'3’/6,6’ =12.2.
CLD/5,6 =4.6,)5¢ =2.0,/5 ¢ =12.5.
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Table 16-2-6: 'H NMR spectroscopic data of C¢-pyranoses 16-2-16~16-2-20.

H 16-2-16 16-2-17 16-2-18 16-2-19 16-2-20
1 4.63 5.20 4.92 5.81(1.8) 5.75 (1.4)
2 5.0~5.23 (1.8) 5.33 (1.4, 3.2)
3 5.0~5.23 5.07 (3.2, 9.5)
4 5.0~5.23 5.12 (9.5, 9.3)
5 3.94 (4.8, 2.5) 3.70(9.3, 5.0, 2.5)
6 3.97, 4209 4.04,4.229
Qs =48,)5¢ =2.5,Jg¢ = 12.5.
@5 =50,/5¢ =25, Jgg = 12.2.
Table 16-2-7: 'H NMR spectroscopic data of C4-pyranoses 16-2-21~16-2-22.
H 16-2-21 16-2-22 H 16-2-21 16-2-22
6.05 (8.6) 5.98(2.1) 4 5.05 4.91 (3.5, 2.1)
5.02 (8.6, 2.9) 4.81(2,1, 3.6) 5 4.26 4.53 (2.1, 6.0)
3 5.75 (2.9, 2.9) 5.01 (3.6, 3.5) 6 4.15
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(+)-dihydrodiscorhabdin A 140

(+)-discorhabdin X 140

(+)-muqubilone B 153

(-)-phorbasterone A 94

1,10-seco-withametelin B 16

1,2,3,4,6-penta-0-acetyl-a-D-glucose 176

1,2,3,4,6-penta-0-acetyl-a-D-idopyranose 176

1,2,3,4,6-penta-0-acetyl-a-D-mannopyranose
176

1,2,3,4,6-penta-0-acetyl-B-D-allopyranose 176

1,2,3,4,6-penta-0-acetyl-B-D-glucose 176

1,2,3,4,6-penta-0-acetyl-B-D-mannopyranose
176

1,2-didemethylcolchicine 33

1-carboxy-6-hydroxy-3,4-dihydro-B-carboline
140

1-carboxytrypargine 135

1-epi-10-hydroxydepressin 55

1-epi-10-o0x0-11,12-dihydrodepressin 55

1-epi-10-oxodepressin 55

1-epi-depressin 55

1-0-B-D-glucopyranosyl-(2S,3R,4E,8E)-2-[(2-
hydroxyicosanoyl)amido]-4,8-
octadecadiene-1,3-diol 38

1-0-B-D-glucopyranosyl-(2S,3R,4E,82)-2-[(2(R)-

hydroxyicosanoyl)amido]-4,8-
octadecadiene-1,3-diol 38
1-0-B-D-glucopyranosyl-(2S,3R,4E,82)-2-N-(2’-
hydroxypalmitoyl)octadecasphinga-4,8-
dienine 38
1-0-B-D-glucopyranosyl-(2S,3R,4E,82)-2-N-
palmitoyl-octadecasphinga-4,8-dienine
38
10-hydroxydepressin 55
10-ox0-11,12-dihydrodepressin 55
11,12-epoxy-sarcophytoxide 59
11-acetoxy-3f,6a-dihydroxy-24-methyl-9,11-
seco-5a-cholesta-7,24(28)-dien-9-one 95
11-acetoxy-3f,6a-dihydroxy-9,11-seco-5a-
cholest-7-en-9-one 82
11a,19-dihydroxytelocinobufagin-3-(12-
hydroxydodecanoic acid) ester 9

11a,19-dihydroxytelocinobufagin-3-(14-hydroxy-

7-tetradecenoic acid) ester 9
11a,19-dihydroxytelocinobufagin-3-(14-

hydroxytetradecanoic acid) ester 9
11a-hydroxymexrenone 20
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(15*,32,77,115*,12R*)-18-hydroxydolabella-3,7-
dien-2-one 59
2,3-didemethylcolchicine 33
2-[2'(F)-3',7',11',15'-tetramethylhexadec-2-en-
1'-yl]-6-methyl-1,4-benzohydroquinone
diacetate 153
2-epi-10-0x0-11,12-dihydrodepressin 55
2-methoxy-6-(methylethyl)cyclohepta-2,4,6-
trien-l-one 33
2-methyl-9H-pyrido[3,4blindole-3-carboxylic
acid 134
2-methyleudistomin D 134
2-methyleudistomin ) 134
20-epi-25B-hydroxyverazine 20
20-epi-25B-hydroxyverazine diacetate 20
20-epi-3-dehydroxy-3-oxo-5,6-dihydro-4,5-
dehydroverazine 20
20-epi-4p3-hydroxyverazine 20
20-epi-4B-hydroxyverazine triacetate 20
20-epi-verazine 20
20-0-methyl-24-epi-cyclocitrinol 20
20-0-methylcyclocitrinol 21
20R,21-epoxyresibufogenin 9
20S,21-epoxyresibufogenin 9
(20S,22E)-20-hydroxy-24-norcholesta-1,4,22-
trien-3-one 113
(20S,22R,24R)-16,22-epoxy-3p3,14a,233,25-
tetrahydroxyergost-7-en-6-one 14
(205)-20-hydroxyergosta-1,4,24(28)-trien-3-one
94
20S-acetyloxy-4-pregnene-3,16-dione 2
22,23-dihydrostellettin B 72
22,23-dihydroxycholesta-1,24-dien-3-one 82
22,23-epoxy-3B,140,208,24B-tetrahydroxy-7-
en-6-one 14
22-epi-hippuristan-11-one 115
(22E)-11-acetoxy-3B,6a-dihydroxy-24&-methyl-
27-nor-9,11-seco-5a-cholesta-7,22-dien-9-
one 95
(22E)-11B-hydroxy-24-norcholesta-1,4,22-trien-
3-one 113
(225)-2a,3a-diacetoxy-113,18a-dihydroxy-24-
methyl-18,20[:22,25-diepoxy-5a-furostane
115
(225)-2a,3a-diacetoxy-11B3-hydroxy-24-methyl-
22,25-epoxy-5a-furostan-18,203-lactone
114

(225)-2a,3a-diacetoxy-24-methyl-
11B,18:18,203:22,25-triepoxy-5a-furostane
115
(225)-2a,3a-dihydroxy-113-hydroxy-24-methyl-
22,25-epoxy-5a-furostan-18,2083-lactone
114
(225)-2a-acetoxy,3a-hydroxy-24-methyl-
118,18:18,203:22,25-triepoxy-5a-furostane
115
(225)-2a-acetoxy-3a-hydroxy-113-hydroxy-24-
methyl-22,25-epoxy-5a-furostan-18,2083-
lactone 114
(225)-2a-hydroxy,3a-acetoxy-113-hydroxy-24-
methyl-22,25-epoxy-5a-furostan-18,2083-
lactone 115
(225)-2a-hydroxy-3a-acetoxy-24-methyl-
11B,18:18,20:22,25-triepoxy-5a-furostane
115
(225)-3a-acetoxy-118,18a-dihydroxy-24-methyl-
18,20:22,25-diepoxy-5a-furostane 115
(222)-11-acetoxy-3p3,6a-dihydroxy-24&-methyl-
9,11-seco-5a-cholesta-7,22-dien-9-one 95
(23R,24R,25R)-23,26-epoxy-3p,14a,21a,22a-
tetrahydroxyergost-7-en-6-one 14
24-epi-cyclocitrinol 20
24-ethylcholesta-4,24(28)-dien-3,6-dione 107
24-ethylcholesta-4,24(28)-dien-3-one 107
24-methylenecholesta-2,4,6-trien-19-ol 95
24-methylenecholesta-4,6-dien-38,19-epoxy-
2-ol 95
24-methylenecholesta-63,19-epoxy-3f3,5a-diol
95
24-oxocyclocitrinol 21
24-methylcholasta-1,8,14,22,25-penten-3-one-
5a-ol 95
24&-hydroperoxy-24-ethylcholesta-4,24(28)-
dien-3,6-dione 107
24&-hydroperoxy-24-ethylcholesta-4,28(29)-
dien-3-one 107
24&-hydroperoxy-6-hydroxy-24-ethylcholesta-
4-28(29)-dien-3-one 107
25-hydroxyhalisulfate 9 145
2583-hydroxyverazine 20
25B-hydroxyverazine diacetate 20
(255)-18-acetoxy-3-oxocholesta-1,4-dien-26-oic
acid 82
(255)-3-oxocholesta-1,4-dien-26-oic acid 82
29-demethylgeodisterol-3-0-sulfite 95
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2a,3a-dihydroxyandrostan-16-one-2f3,19-
hemiketal 1
25,4S5-4-hydroxy proline 169
3,6,9-trimethoxyphenanthropolone 33
3-a-acetyloxy-5-a-pregn-17(20)-cis-en-16-one 2
3-a-acetyloxy-5-a-pregnan-16-one 2
3-acetyl-2-desacetylhippurin-1 115
3-demethylcolchicone 33
3-keto-22-epi-28-nor-cathasterone 82
3'-norspongiolactone 67
3-0-formyl-20R,21-epoxyresibufogenin 9
3-0-formyl-20S,21-epoxyresibufogenin 9
3-0x0-205,21-epoxyresibufogenin 9

3a,12a,16a-trihydroxy-24-methylcholest-24(28)-

ene 95
3a,12a,16a-trihydroxy-24&-ethylcholest-25-ene
107
3a,12a,16a-trihydroxy-24R-methylcholest-22E-
ene 95
3a,12a,16a-trihydroxycholestane 82
3B,11a-dihydroxy-4a,14a-dimethyl-5a-ergosta-
8,24(28)-dien-7-one 14
3B,11a-dihydroxyergosta-8,24(28)-dien-7-one
14
3B,7a-dihydroxy-4a,14a-dimethyl-5a-ergosta-
8,24(28)-dien-11-one 14
3B-formyloxyresibufogenin 9
3B-hydroxy-24R*-ethylcholesta-5,8-dien-7-one
107
3B-hydroxy-4a,14a-dimethyl-5a-ergosta-
8,24(28)-dien-11-one 14
3B-hydroxyergosta-8,24(28)-dien-7-one 14
(3R,5R,6R,85,9R,10R,13R,14R,175,20R)-3,5-
cyclo-pregnane-6,8,14,20-tetraol 2
(32,112,13E,75*,95*,10R*)-9-acetoxy-6-chloro-
7,10-epoxy-pentadeca-3,11,13-trien-1-yne
153
(32,112,75*,9R*,10R*)-13-methoxy-6-chloro-9-
bromo-7,10-epoxypentadeca-3,11-dien-1-
yne 153
(32,112,75*,9R*,10R*)-6-chloro-9,13-dibromo-
7,10-epoxypentadeca-3,11-dien-1-yne 153
(32,112,75*,95*,10R*)-6-chloro-7,10-epoxypen-
tadeca-3,11-dien-1-yne-9,13-diol 153
(32,112,75*,95*,10R*)-9-acetoxy-6,13-dichloro-
7,10-epoxypentadeca-3,11-dien-1-yne 153
(32,92,12E)-7-acetoxy-6-chloropentadeca-
3,9,12-trien-1-yne 153
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Index of compound names =— 181

(32,92)-7-chloro-6-hydroxy-12-oxo-pentadeca-
3,9-dien-1-yne 153

4,12-bis-n-butanoylalcyopterosin O 49

4,12-bis(acetyl)alcyopterosin O 49

4,6,9-trimethoxyphenanthropolone 33

4-aminobutyric acid 169

4'-chlorostypotriol triacetate 75

4f-hydroxyverazine 20

4B-hydroxyverazine triacetate 20

(4R*,55*,6Z,10R*)-8-0x0-eudesm-6-en-5a,11-
diol 49

(4S,5R,10S)-methyl aignopsanoate A 49

(45*,5E,10R*)-7-oxo0-tri-nor-eudesm-5-en-4-ol
49

5a,6a-epoxy-24R*-ethylcholest-8-en-38,7a-diol
107

5a,6a-epoxy-24R*-ethylcholest-8(14)-en-3B,7a-
diol 107

5a,6a-epoxy-petrosterol 113

6-epi-B-snyderol 49

6-hydroxy-1-brasilene 49

6'-hydroxy-16a-acetoxycalactin 8

6'-hydroxycalactin 8

6a-hydroxyandrosta-1,4-diene-3,17-dione 1

6a-hydroxycinobufagin 9

6B-hydroxy-24-ethylcholesta-4,24(28)-dien-3-
one 107

(6E,10R)-4,5-dioxo-11-methoxy-eudesm-6-ene
49

7-nor-ergosterolide 14

7a-hydroperoxycholesterol 82

7B-hydroperoxycholesterol 82

7E-5-epipolymaxenolide 162

7E-polymaxenolide 162

8,10-dihydroxy-iso-depressin 55

8-hydroxy-2-methyl-B-carboline 134

9a-hydroxycanrenone 20

a-arabinose 175

a-D-galactose 176

a-D-glucose 176

a-D-mannose 176

a-lyxose 175

a-ribose 175

a-xylose 175

B-arabinose 175

B-D-galactose 176

B-D-glucose 176

B-D-mannose 176

B-lyxose 175
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182 —— Indexof compound names

B-ribose 175
B-xylose 175

abeohyousterone 114
aglatomin A 2
aglatomin B 2
agroskerin 55
agrostistachin 55
aignopsanoic acid A 49
alanine 169
alcyopterosin P 49
allo-pregna-5,14-dienolone-3-O-sulfate 2
alternaroside A 38
alternaroside B 38
alternaroside C 38
amaroxocane A 114
amaroxocane B 114
anthosterone B 94
antipathine A 140
aphrocallistin 140
aplidicacid A 153
aragusterol G 114
arginine 169
armatinol A 94
armatinol B 94
asparaginic acid 169
asteriaceramide A 38
asteriacerebroside G 38
asterolaurin A 63
asterolaurin B 63
asterolaurin C 63
asterolaurin D 63
asterolaurin E 63
asterolaurin F 63
axiphenylalaninium 140
axityrosinium 140

bauerine A 134
bauerine B 134
bauerine C 134
benzosceptrin A 145
benzosceptrin B 145
bisglaucumlide A 162
bisglaucumlide B 162
bisglaucumlide C 162
bisglaucumlide D 162
bisglaucumlide E 162
bisglaucumlide F 162
bisglaucumlide G 162

bisglaucumlide H 162
bisglaucumlide | 162
bisglaucumlide ) 162
bisglaucumlide K 162
bromophycolide ) 159
bromophycolide K 159
bromophycolide L 159
bromophycolide M 159
bromophycolide N 159
bromophycolide O 159
bromophycolide P 159
bromophycolide Q 159

canrenone 20
capillosanol 75
catacerebroside A 38
catacerebroside B 38
catacerebroside C 38
ceratodictyol A 153
ceratodictyol B 153
certonardosterol A, 95
certonardosterol A; 82
certonardosterol A, 114
certonardosterol By 114
certonardosterol B, 95
certonardosterol C, 95
certonardosterol D, 95
certonardosterol D3 107
certonardosterol D, 95
certonardosterol E, 107
certonardosterol E3 95
certonardosterol N; 107
certonardosterol 0; 107
certonardosterol P; 107
certonardosterol Q; 95
certonardosterol Q, 82
certonardosterol Q; 82
certonardosterol Q, 82
certonardosterol Qg 82
chabranol 75
clathriadic acid 145
clavatadine C 140
clavatadine D 140
clavatadine E 140
colchicine 33
colchicone 33
cornigerone 33
cyclo-(Ala-lle) 173
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cyclo-(Ala-Leu) 173
(cyclo-(Ala-Pro))dipeptide 173
(cyclo-(Gly-Pro))dipeptide 173
cyclo-(L-Pro-L-Met) 173
cyclo-(L-Pro-L-Tyr) 173
(cyclo-(Leu-Pro))dipeptide 173
cyclocitrinol 20

cyperusol A; 49

cyperusol A, 49

cyperusol By 49

cyperusol B, 49

cyperusol C 49

cyperusol D 49

cysteine 169

demethylincisterol A; 113
dendronesterone A 82
dendronesterone B 95
dendronesterone C 82
deoxymanoalide 70
deoxysecomanoalide 70
depressin 55
didemnoline A 138
didemnoline B 138
didemnoline C 138
didemnoline D 138
dihydroplakinamine K 113
dinorbatzelladine A 145
dinorbatzelladine B 145
dinordehydrobatzelladine B 145
dragmacidonamine A 138
dragmacidonamine B 138
durumhemiketalolide A 59
durumhemiketalolide B 59
durumhemiketalolide C 59
durumolide F 59
durumolide G 59
durumolide H 59
durumolide | 59
durumolide ] 59
durumolide K 59
durumolide L 59
dysideamine 49

(E)-aglawone 2
ecliptalbine 20
epibrasilenol acetate 49
epolone A 33

epolone B 33

Index of compound names =— 183

erythro-23-0-methylneocyclocitrinol 21
eudistalbin A 135

eudistalbin B 135

eudistomidin E 138

eudistomin H 135

eudistominV 135

eudistomin W 135

eudistomin X 135

fallachromenoic acid 153
fallahydroquinone 153
fallaquinone 153
fasciospongine A 145
fasciospongine B 145
fasciospongine C 145
ferocerebroside A 38
ferocerebroside B 38

gelliusterol A 114
gelliusterol B 114
gelliusterol C 82
gelliusterol D 82
geodisterol-3-0-sulfite 107
gesashidine A 138
gibberoepoxysterol 114
gibberoketosterol B 94
gibberoketosterol C 94
gibberosin N 75
gibberosin 0 63
gibberosin P 63
gibberosin Q 63
gibberosinR 63
gibberosin S 63
glutamic acid 169
glycine 169
gracilamide A 38
gracilamide B 38
gracilarioside 38
gracilin] 67

gracilinK 67

gracilinL 67

haploscleridamine 135
hemi-phorboxazole A 159
hippuristerol E 114
hippuristerol F 114
hippuristerone G 113
hippuristerone H 113
hippuristerone | 114

printed on 2/13/2023 3:14 AMvia . All use subject to https://ww.ebsco. confterms-of-use



EBSCChost -
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hippuristerone | 114
hippuristerone K 114
hippuristerone L 114
histidine 169
homaxisterol A; 82
homaxisterol A, 95
homaxisterol A3 95
homaxisterol A, 107
hookerianolide A 55
hookerianolide B 55
hookerianolide C 55
hyousterone A 13
hyousterone B 13
hyousterone C 13
hyousterone D 13
hyrtioerectine A 135
hyrtioerectine B 134
hyrtiomanzamine 138
hyrtiosulawesine 135

incisterol 113
isoaignopsanoic acid A 49
isocyclocitrinol B 21
isogeoditin A 72
isogeoditin B 72
isoleucine 169
isopyrodysinoic acid 140

jaspolide A 72
jaspolide B 72
jaspolide E 72

knightal 59
knightol 59
knightol acetate 59
koumbalone A 55
koumbalone B 55
kwansonine A 172
kwansonine B 172

lactariamide A 38
lactariamide B 38
leptoclinidamine A 140
leptoclinidamine B 140
leptoclinidamine C 140
leucine 169
longitubanine A 172
longitubanine B 172
lysine 169

malettinin A 33

malettinin B 33

malettinin C 33

malettinin D 33

manoalide diol 70

merobatzelladine A 145

merobatzelladine B 145

methionine 169

methyl 2,3-anhydro-B-D-ribopyranoside 175

methyl 2,3-anhydro-B-L-ribopyranoside 175

methyl (22E)-3-0xo0-24-norcholesta-1,4,22-trien-
26-oate 113

methyl (22R,24E)-22-acetoxy-3-oxocholesta-
1,4,24-trien-26-oate 82

methyl (24E)-3-oxocholesta-1,4,24-trien-26-oate
82

methyl 3-oxochola-4,22-dien-24-oate 114

methyl-3-oxocholesta-1,4-dien-26-oate 82

mexrenone 20

microclavatin 55

miltipolone 33

mukanadin E 140

mukanadin F 140

N, N-dimethylsaldedine A 140
nagelamide O 145
nagelamide P 145
nagelamide Q 145
nagelamide R 145
nakijiquinone E 49
nakijiquinone F 49
nanolobatolide 75
neocyclocitrinol A 21
neocyclocitrinol B 21
neocyclocitrinol C 21
neocyclocitrinol D 21
neurymenolide A 159
neurymenolide B 159
norbatzelladine L 145
noreupenifeldin 33
norselic acid A 107
norselic acid B 107
norselic acid C 94
norselic acid D 107
norselic acid E 107
nostocarboline 134

petrosterol-3,6-dione 113
petuniasterone | 20
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petuniasterone ) 20 saldedine A 140
petuniasterone K 20 saldedine B 140
petuniasterone L 20 salpichrolide ) 20
petuniasterone M 20 salpichrolide K 20
phenylalanine 169 salpichrolide L 20
phorbaketal A 70 salpichrolide M 20
phorbasterone C 107 salpichrolide M acetate 20
phorbasterone D 107 sarcoehrenoside A 38
pinnatanine 172 sarcoehrenoside B 38
plakinamine | 113 sarcophytonone 153
plakinamine ) 113 serine 169
plakinamine K 113 shepherdine 134
plakortamine A 135 similan A 70
plakortamine B 134 simplexin A 62
plakortamine C 135 simplexin B 62
plakortamine D 135 simplexin C 63
polymastiamide A methyl ester 95 simplexin D 63
polymastiamide B methyl ester 95 simplexin E 63
polymastiamide C methyl ester 82 simplexin F 63
polymastiamide D methyl ester 82 simplexin G 63
simplexin H 62

polymastiamide E methyl ester 95

polymastiamide F methyl ester 82

polymaxenolide A 162

polymaxenolide B 162

polymaxenolide C 162

precyclocitrinol B 21

pregna-5,14-dienolone-3-0-sulfate 2

pregna-5,20-dien-38-ol 2

pregna-5,20-diene-3a,7a,11a,19-tetrol-
3a,7a,19-triacetate 2

pregna-5,20-diene-3a,7a,11a-triol-3a,7a-
diacetate 2

pregna-5,20-diene-3a,7a,11a-triol-3a-acetate 2

pregna-5,20-diene-3a,7a,19-triol-3a,19-
diacetate 2

pregna-5,20-diene-3a,7a-diol 3a-acetate 2

pregna-5,20-diene-3B,7a-diol 7a-acetate 2

proline 169

puupehanol 49

pycnidione 33

pyrodysinoic acid 140

pyrodysinoic acid B 140

pyroglutamic acid 169

simplexin| 63
sinugibberoside F 63
sipholenol | 75
siphonellinol C 75
spheciosterol sulfate B 114
spheciosterol sulfate C 114
squalamine 83
stellettin) 72
stellettin K 72
stellettin L 72
stellettin M 72
stereonsteroid A 79
stereonsteroid B 79
stereonsteroid C 79
stereonsteroid D 79
stereonsteroid E 79
stereonsteroid F 79
stereonsteroid G 79
stereonsteroid H 79
stereonsteroid | 79
stizophyllin 2
stoloniferone E 94
stoloniferone F 94
stoloniferone G 94
renieroside A; 38

renieroside B; 38 tedanol 67
rossinone A 153 temnoside A 38
rossinone B 75 temnoside B 38
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186 —— Index of compound names

terresterone A 2
terresterone B 2
threo-23-0-methylneocyclocitrinol 21
threonine 169
topsentinol K 114
topsentinol K trisulfate 114
topsentinol L 114
topsentisterol A; 114
topsentisterol A; 114
topsentisterol B; 114
topsentisterol B, 114
topsentisterol B; 114
topsentisterol B, 95
topsentisterol B; 95
topsentisterol C; 114
topsentisterol C, 114
topsentisterol C3 95
topsentisterol C, 114
topsentisterol D, 114
topsentisterol D, 114
topsentisterol D3 95
topsentisterol E; 95
trypargimine 135
tryptophan 169
turbostatin1 38
turbostatin 2 38
turbostatin 3 38

turbostatin 4 38
tyrokeradine A 145
tyrokeradine B 145
tyrosine 169

valine 169
veramiline 20
verazine 20
vladimuliecin A 2
vladimuliecin B 2

withametelin| 16

withametelin) 16

withametelin K 16
withametelin L 16
withametelin M 16
withametelin N 16
withametelin O 16
withametelin P 16

xestomanzamine A
xestomanzamine B
ximaosteroid A 82
ximaosteroid B 79
ximaosteroid C 79

yuexiandajisu A 55
yuexiandajisu B 55
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Index of molecular formula of compounds

CioH1gN,0,S 173
CioH1gN,0, 172
CioHigN,05 172
CyHyoBr,N,0, 140
CiHi3N,0 169
CyHy,0, 33
CiHigN,0, 173
C1oH1oBIN,0 134
CioHioCIN, 134
CioH1oN,05 140
CioHyN,0 134
C1oH1,N,0 134
CioHig0, 49
C1oHigBr,NsO 140
CioHgCLN, 134
C1,HgCLN,0 134
CyoHgCIN, 134
Ci3H1oN,0, 134
Ci3H1,N,05 134
Ci3HoBIN, 134
Ci4HigN,05 173
Ci4H17Br,NsO5 140
C14Hy0BrNsO;5 140
C14Hy,0 75
Ci4Hp4,05 75
CisHqyBroN3 135
CisHppBrN; 135
CisH14BrN;0 135
CisHi6BrN; 135
CisHyyN, 135
Ci5H70,CL 49
CisHi505 33
C15H19Br,ClO 153
CisH1oBroNs O3 140
CisHioNs 135
Ci5H.ClO, 153
Ci5H.ClO5 153
Ci5H2iNO, 140
Ci5HpNO; 140
C15H210,Cl 49
CisHpy05 49
CisHp,0 75
CisHp,0, 49
CisHp405 49
Ci5H50Br 49
CisHpe0 49
CisHpg0, 49
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CieHN,0 135
CyeH3BIN,0S 138
CyeHisBIN,S 138
CieHisN50, 140
CyeH4BIN,O 135
CyeHiuN,0 135
Ci6H14N,0S 138
CeHiN,S 138
Ci6H16BrN;0,5 138
CieH1s05 33
CeH1s0; 33
CyeHigBrN; 135
CyeHsBIN;0S 138
CieHioNs0, 140
CieH1oN505 140
CieHa00s 33
CyeH,,BrClO, 153
CieHpaNsO, 135
Ci6H2201 176
Ci6Hp405 49
Ci6Ha6N2 049 172
CigHyN; 01y 172
CieHa605 49
Cy7Hp1ClO5 153
Ci7HypCly05 153
C7Hy05 33
C7Hy5ClO, 153
CiHysNO; 140
C7HpsNO, 140
Ci7Hy50,CL 49
Ci7Hp50, 49
CygHyyBr,NO; 140
CygH17BrN;0,5 140
CisHN,0,5 138
CisH1sN505S 140
CysH1oBT,NO5 140
CisH1oN,0S 138
CyaHa0BrN,05S 140
CigHa605 75
CygHagN30, 145
CoHieN,0, 135
CioHi06 33
CoHiyN,0,5 138
CioHis0g 33
CioH1oN,05S 138
CyoHaoBr,NO; 140
CioHpp0s 33
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188 —— Index of molecular formula of compounds

CioHg05 1,33
CioHp50,CL 49
CoHagO, 49
CyoHp70,C1 49
CroHpg0 153
CigHp50,4 1
CioHs00 153
CioH3005 63
CioHsgN5 145
CioH3604 153
CyoHysN305 135
CaoH2004 33
CyoHao0s 33
CooHyNOg 33
CaoH24BrNg0, 140
CaoHa405 59
CyoHa605 59
CyoHag0, 55
CaoHas05 55
CaoHas04 59
CyoHag0s 55,59
CroHagOg 55
CyoH300 55
CooH3005 55,59
CyoH3005 55,59, 113
CaoH300, 55,63
CaoHz005 153
CyoH31Br,055 67
CyoH320, 59, 63
CaoH340, 59
CaoH405 59
CyrHysN3O5 135
Cy1Hy1Br NsNa0oS 140
CyHyN;0 135
Cy1Hp405 75
Cy1Hy60, 2
Ca1H605 2
Cy1Hy50, 2,153
Cy1Hy505 67
CyrHpoNO5 49
CyrHo0,Cl 49
CyiH300, 49
CyH30055 2
C1H3,0 2
CyH320; 2
Cy;Hap05 113
Cy1H30, 63
CyH306S 2
CytHysNO 67

Cy1H340, 79
Cy1H3405 59
Ca1H3,04 2
CypHaoBraNio0, 145
CyrHaoBrsNygO5 145
CyoHpyBr NypO, 145
CyaHjpNgg0y 145
CypHayBrsCINy O, 145
CyoHasNOg 33
CyoHpg05 20
CypHas04 20
CyoH3005 63
CyoH3006 59
CypH3y05 63
CypH3y0g 55,59
CyoH33Br05 67
CyoH3uN,0 67
CypH3405 59
CyoH3404 2,63
CyoH36N,0, 67
CapH3605 2
Cy3Hz00, 153
Cy3H3,03 2
Cy3H3,0, 2
Cy3H3,05 2,79
Cy3Hs404 49
Ca3H3,0, 2
Cy3H3,06 67
Ca3H3605 2
Ca3H3605 2
CysHyoN; 145
Co4Ha6BryN1;105S 145
Ca4H3005 9
Ca4H3004 9
Ca4H3,049 67
Cy4H3p05 159
CoiH5r0, 33
Co4H3205 9,20
Co4H3p0g 20
Cy4H320, 63
Co4H3y05 59
Ca4H3,05 9
Cy4H3,08 59
CoiH360, 67
Co4Hz605 63
CoyHs505 153
Cy4H4005 153
CoiHuo0g 153
Ca5H3,05 9
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CasH3206 9
CysH3,05 21,114
CosHs404 21,70
CpsHsgOy 114
CasHs604 20,21,70,79
CosHse0s 2,21
CasH3605 2
CysHa0, 114
CysH350, 70,79
CasH3g06 2
CpsH00,S 145
Co6HagBroN,0; 145
Ca6H3,07 9
CeH3605 159
CoeH3605 59, 63
CpeHas0y 113
CogHs50, 20,21
CoeHuo05 70
CaeHuoO4 113
CaeHiuoOs 153
Co6Hyp05 79,153
CpeHirOg 62
CyeHiz0p 63
Co6His0s 114
Co6HusOg 114
CoeHusO; 62
CorHy3BroNs 135
Co7Hs35BrO, 159
Cy7Ha5ClO, 153
CyrHaeBr,0, 159
CoHs/Br50, 159
Co7Hs7BrOg 159
Co7Hag05 113
CyrHag0, 153
Co7H3507 2
Co7HsoNO, 20
Co7Hs904SNa 95
Cy7HuO 82
CorHyo0, 82,114
CyyH4005 82,114
CorHio04 153
Co7HyNO 20
CorHyn0 82
CyrHip0, 82
Cy7H4p05 14, 82
CoyH405 13,114
CorHin0g 13
Co7H4sNO 20
Co7HisNO, 20
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CorHuu05 82
CorHau0, 82
CyrHuyOs 82
Co7HisNaOS 82
CorHysNO 20
CorHueO5 82
CyrHiOs 82
CorHueOg 82,114
CyrHig05 82
CorHug06 82
CasHs405 20
CgH3e05 16, 20
C,gH3606 16,20
CasHss0, 95
CpsHss0g 16
CrsH350; 16, 20
CasHuoBr,05 159
CosHyoOs 82, 94
CosHaNa0gS 107
CsHin0 95
CosHir0, 94,95
CpsHyrO5 82
CogHan0, 114
CogHyy0 95
CosHyy 0, 14
CosHuyO5 14, 94,95
CosHasO4 94
CosHyyOs 94, 115
CosHusOg 14
CagHu0q 63
CrsHusO5 82,95, 114
CosHuO5 94
CosHugOg 95
CosHue0o 62
CosHug05 95
CosHug04 95
CosHug0s 95
CasHug0g 95
CasHsOg 95
CaoHssBroN,0; 145
CaoHss0, 72
Co9H40010 8
CagHi00, 107
CaoHiy05 82
CaoHys0, 107,113, 114
CaoHyy0, 94,107
CaoHuyOg 79
CaoHis 05 79
CaoHugO 107
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CaoHugO, 107
CyoHy05 107,114
CaoHue0, 107, 114
CaoHueOs 82, 95
CaoHugOg 79
CyoHus0; 79
CaoHyg0, 113
CyoHyg05 107,114
CooHug04 95,114
CyoHysOs 82
Co9Hso05 107, 114
CaoHsy0, 107
CyoHs,05 107
CyoHs,04 107
CooHs,0, 107
C,HgNO, 169
CsoHs50; 20
CaoHyo04 72
CsoHur04 72
CsoHus05 82
CyoHusN3Na0gS 145
CaoHay05 72
C50Hus0s 20
C30Hy40; 115
Cs0H4qOg 114,115
CaoHue0, 107
C30Hy60; 115
CooHurN;05S 145
CaoHug0, 14
CaoHug05 14
C3oHug04 94,107
C3oHyg0s 95
CyoHug0, 115
CsoHaoNa305,Ss 114
CyoHsoN, 113
CaoHs00, 72
CaoHso0s 94, 114
CaoHsaN; 055 145
C3oHs,05 114
CyoHsy05 75
CyoHs204 75
C31Hy04, 8
C31H4y05 72,107
Cy1Hy05 20
Cy;HirNO, 20
C31Hug05 79
Cy1HioNa30555; 114
CyrHsoN, 113
Cy1Hso0, 153

Cs1Hso05 114
Cy1Hs0g 113
C41Hs,05 82
Cy1Hsy05 114
Cy1Hsy04 82,114
C3oH4004 33
C3oHus0; 20
C5oHu60; 20
C5oH460g 115
CopHye0o 114
C3His0p 115
C3HsNa;0455, 114
CyoHsoN,0, 113
C3,H5,04 63
CyoHsuN,0, 113
CyoHsy05 95
C33H400; 33
C43HioN,0, 159
C33HisClO; 75
Cs3Hy50; 20
Cy3HygNOs 20
C33Hs5,0y9 63
C35Hs,0, 114
C33Hs605 107
C34H4605S 20
C34His05 20
C34Hu505S 20
C34H4g05 20
C34Hu500S 20
C34H5004, 16
C34Hs601y 63
Co4HeN50, 83
C4HgsN;0¢S 83
Co4HesN;05S 83
C34HesN;06S 83
C5Hs00p 20
Cs5Hs4 049 114
CysHs, 0, 113
Cs6Hus0g 162
Cy6Hys0; 162
C36Hs609 9
C57Hs5NO, 82
CyyHs3NOs 82
C37HgsN,0,5 82
C3HNO, 38
C37HyoN,055 83
Cy5Hso0g 162
CaHssNO, 95
CagHssNOs 82,95
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C3gHs550, 9
C38He009 9
CagHeoNo O, 145
CasHesNoO, 145
CosHesNgO, 145
CysHrsNOg 38
CogHysNOs 38
C3oHs3NOs 82
C3oHsNOg 95
C3H,NO, 169
C5HgNO,S 169
C5HgNO; 169
CaoHgoNgO, 145
CoHssNOg 38
CaoHrsNO, 38
CuoHryNOg 38
CitHgo0s 162
CioHrNOy 38
CiaHyoNOy 38
CoHgsNO, 38
Cy43Hs2040 162
C43H77NOyo 38
CisHy7NO, 38
C43HgsNOs 38
CisHgsNOs 38
CasHsoO,N 49
CusHasNO, 38
CuHaNO, 38
C4Ho3NOyo 38
C4gHg3NOy; 38

printed on 2/13/2023 3:14 AMvia .

Index of molecular formula of compounds — 191

C4gHosNOg 38
CuoHo1NO, 38
C4oHg3NOyy 38
C4oHg7NOg 38
C4HioNO; 169
C,H,NO, 169
C4HoNO, 169
Cs,HgsNOy 38
Cs3Hg,NOy 38
Cs,HgoNa, 05,5, 114
CssHgsNa30,,S; 114
CsHyoNO, 169
CsHiNO, 169
CsHyo05 175
CsHiNO, 169
CsH;,NO,S 169
CsH,NO; 169
CsHgNO; 169
CeHioN30, 169
CeH0, 175
CeHpp0g 176
CeHi3NO, 169
CeHigN,0, 169
CeHigN,0, 169
C,HioN,0, 173
CgHioN,0, 173
CoH1NO, 169
CoHy,NO; 169
CoHiN,0, 173
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